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PROBLEM TO BE SOLVED: To drive control a brushless motor free from torque ripples by 
applying power to a stator winding by a current or voltage command formed to be based on an 
estimation rotational angle. 

fi?hV? Q^^Cxf ^c| ma !, i0n rotational contro1 m eans 8 in this device, a rotational position 
signal LSU, CSV, CSW, drive system switching rotational speed ωdrv, estimation system 
switching rotational speed ωest are inputted, a drive system switching signal FDrv and an 
estimation rotational angle 0 are outputted. In a torque/current converter means 25 a torque 
command T is inputted, q-axis current command Ig is outputted, in a current command forming 
means 20, rotational position signals CSU, CSV, CSW, 8-axis current command Ig, drive system 
switching signal FDrv, and the estimation rotational angle θ are inputted, and a stator current 
command iu, iv, iw is outputted to a drive means 10. In a correction coefficient forming means a 
correction coefficient memory value and an absolute angle memory value are formed and a steadv 
estimation rotational angle θ is formed. In this way, a brush-less motor can be controlled free 
rrom torque npples. 
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&5 * stri aiEHE&sft b*m mm & ai jrr a n#ra mm 
m m m m Pi t mseit je«* t a? ehe** & 

flute* £0 IE*! Ann 36-3 1 ;* ^ — * «jR «Ei-«iS(E»^ 

mmmmm^ s fc n miam/ifi^r i:s-j # mia* ^ - 9 
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so* t BtifaH^&gm^-co b#w mmzmfe-tz n# w w pi 

i: # fi mr t a u# ps k s -5 # 0 e n & * ffi m u r 0 

miiamsiEiiK^at-s^^ * 7 1 — ^#^(-^E-rmM^ 
* ft Mta* r- - * m-r z> mmm -s-srffrK-r 5 

mmmmm^ /ciiHfjfa®E^i^-i-so'# stria;*^- 9 
mm^mti^m^-r^mm^b, ^tts^t^ 

"C 1 Ee-r-SB^T^SflfBIfll^FBirBlPSi: LT 

[w**5] fltnEiuei^rawiwai^^att. saian- 

W\J£1- ixfc d t £!|$f8 1 1" -5 ft *ri 3 id IE 



(2) 1 -2 1 5 8 8 1 
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n ro[EliE|g[A5iSt, ^ b # liSUfai£]i5^®m#(-S<5# 
ffie««HS^* fctemifa*ffifg^£ffr& u ntneeib*- 

5*sj#ie]<e» ± 9 aw a n - ^ © e «v * t * « usae 

* f^j«-r s ± 5 * tufc - 1 z mm t -r -s §s*js i x 
«tt*ii 3 cot, N-rna*— isidtafcro^— ^a»gg. 

[fl*iS7] n — ^<o[5]te{£gSr^-f|fiief4S{t-§-ir 
So'#Buta@Sf4^f-^coB#ra^PiSrStei-5S#fS^Pi 

stiiaB*wffl^(-*<3t[Hite^So«i^ffl[Tfo5*siHite 

mm^mizm^^mmm r t (-mrtafttsiHiis^a^ 
striaffijeiafi^fit-s-JSSftsaftijw^jtBriri-^f 1 -^ 

20 [W*rl8] SfftaiEliE'fi^fH-^O^bo^^^-rWlE 

i iHife-r s b#p^ T'S> s @teB#rfl r^pb ^ite-r 5 0^b#^ 

30 Sr^ibi'^tiitU 

Hufaxi^S^ric^fi, Suta*^S:§]#lHl^J; >9StJ 
fa n - *> olertEgcriSfgv ^ t # fufaBtF^F^Pii-S^^ StJfB 
xi^aSr^L, mIfa*^^#Ie]e»J: K) ffffan- 

9 oiHite^ift v i: # Mta[H]fes#^r H iPSi3S^# tfifaxi 

7!-|a*co-e-^SJ»^g 0 
40 lBltellS(D^^iET-fc5Ji^[alii^ftWxl^fi^fflfa[Hl 

mtm^\Bi^nm^m-5^mi^mmmz'b^^'r~-9 
[»#sii] iwaBiaG^raiHiHSj^att, sutsci 

— ^a^«^T- 1 (E]^-r«>B#^$rHiIfa[E]i5B$ra1FflPii: L 
50 r-«^-r?)J; 5«fiJc^tu/t- t *1#«4:i--S8(l*qi9X 
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Hi*** i o cot, vf infr— m^mm<D^-*mm%kW: 0 

-*as«^-c i niei-sB#fHS:Sfri5iEieH#ftiraiBfc u 
x wm-t z> x o m& £ titz. - 1 * «M» i -r * 9 x 
nfs** 1 0 co^-rn^— rK-iaao^—^sj^asHo 

9 (OBte»dSffii ^ i: # ttfldEEHEffiflft # HOSE 70 
»-*<5#StrlB«iiffi*fctt9tlE«JES:«iJ«i"*-SJ: 5>fit£5c£ 

(-s^fufas^&Bff^ 

[fit*if 1 6] Stjfa[H]g&^S^(cS^#tfrfSn"^ 

«t 9 tufa n - ^ (oiEje^Msi/ ^ t t teiiaffi^raraRit- n 
(v-rti%mn~t z> -rtimw-^& t . so 
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^ftifa^^- - * ^^ppaoi- & mffi 5 sw^a 

8] «TE*6SBteftft^^aW:, fltlfa-f 
[!S*3S19] mrffilHieB^PfllSIBffliJ^SH, mffB^ 

Bo 

-^m^T i iiHE-t-s^rasrstrEiaeNFiBraBit l 

So 

[0 0 0 1 ] 

^*i»^^i-se-^»j»a6BJ-iarsfc(OTfc 

[0 0 0 2] 

^SrWKSJ^-rsfc^^H. [h] 
lELTu^a — ^^ffiBSr^t-iEife^m-rSi^S^fc 
o/c 0 t£5fc^^-^^iJft^Bir LTt^, EKE 
fiBfif^?) l 2 0fiii«S^«K«i**i:P?tfix5 

[0 0 0 3] ±£RSH«rjWfc-r 5 It, ^^v-u 
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<d mm xm t -r & ®ee & a i s :/ 5 v u * * - * <o * 

Ummmt LTH 0*OWPB¥1 -126l9lf& 
«<k B*co^¥4-3 04 1 9 l#^*i:^BB^Six 

[0 0 0 4] SkT. fl#BB¥4 - 3 0 4 1 9 1 -g-^tfRMBfl 

Mi"5o 0 3 2fii£*<a:^5v'u;*^— PfflghmiRotii 
j*^e~ ^ 9^:11 ^#)8|i u, IV, 1W^|0 

5 t^SStj- hfriXh^Z> 0 ^7c, ^ v'U*^— ^ 9 f- 

n ^ 5 <D\mm&w:&&&i-%fc&<D&miiLm&& 

^ 5 i[Hi«5^^[^— -en—* 5 tm—<Dmmm^n 
H^3»«$ttfciH]ef4a«imRffi4 t, r(oiadiB«i 20 

(fl£*^ 4 -c$ ) §fcjt )x l^tl 2 0° ) ^ogS^t 
TlBB$nfc3ocoiHiefifcBm-§-*^S3U, 3 V, 3 

wasRtte>*L-c^5o @fifl:nit«4S3u, 3 V, 

csv, c sw^^-^tbffi^-r^o 
[0005] H3 tmw&ms.. 

{f-^H££#s3U, 3 V, 3 W^b^Ieieffifi^f-g-C S 
U, CSV, CSW^A^$tbH!tef4fi«-§-#J!9^{f 
^ I n t C s s SrttS^-rS^iy^ffi^Sl 0 3 0 ^ J0 
[EltefiBm-^f 0 9 iA^ff ^ I n t c s s &X?)£tvM 1 
(Df^^mVi^&m^ I n t Tm 1 ^tU^t" <5 S{g^J£ 
1 0 4 0 t . SefiMff ^-SiJ <9 &3Mf IntCsst 
Hi <0*^*l9iA^{f-^i n t Tm 1 MSA*$jxI 

^1071 t^Lt^So 
[0 0 0 6] t£3fe<7>^-*SJWKB(l 

0 2 0 iBifaioiot^iitv^o y^eyi 

0 2 0(1 @teffiB«^*£«3LK 3 V, 3W)i^O 
Eteffi:Bff-§-C SU, CSV, CSWi^j^y^i 07 40 

ti, ^J-— ^fflffifg^ v u *, vv*, v w * 

©101 o-ai^-r^o mm^mi oioit * 

t8lU, IV, 1 W;&sg&66£*t"C^5 0 7^jb\ ^^r— 
^SJEJg^vu*. vv*, v w*{:i:teft51B-^*r±Ji 

[0 0 0 7] ±|EcoJ: 5«-«ri(:*nfcti6*^- 

0 3 011 ^S^CCOlHllEfie^f #C S U, CSV, C 
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-CISHEttfift 9 I n t C s s £3§£-T6 0 

afif i 0 4 0(t «iE^*&-eiHi«5f4fifij 9 ii^fs 

I n t C s s SrSlfSU mi c^^-r^f'JDiA^f^-I 
n t Tm 1 £r;k£V* 10 7 1 ^&tf^~Z> 0 
[0 0 0 8] *!?y?107 1li, mi (O*^ ^Mflii 
<^ft^ I n t Tm 1 ^A^£;fr6fcOT^£> Mt^T 

ffllowi LTtib^-f £ 0 ^7^ 1 0 7 1 

(1 BCfifcBSfl 9 I n t C s s&AfiZfhtzt 

MS* 0 My -fey h-T^o 1 0 2 011 

0g<4IfffCSU, CSV, CSWirffi^iU^^T 

vu*, vv*, vw*i^t5o IlfSlOlO 
(1 ^7"— ^SBEJg^ v u *, vv*, v w*CSo-J 

^r-^iiu, iv, iw(:i^^«t^ 0 

[0 0 0 9] ftM, se*60-e—^SJfti3gBo«fiS^Sl 

0 4 0(Dmf&tW}m^\s^xmmir% o 12133(1 Mm 

^Sl 0 4 0 tDffilfc&TFi-yv y^mXJb&v 3 M 
*5^T, Sfg^Sl 0 4 Otl ^Dy^«tSl0 4 

1 s ^iSSl 042, Blco^-Y-^1046, H2 0* 
Y-V1043, 7yfl 0 4 4, StMfclRSl 0 4 5 £ 
jyHbTV^o ^ n ^^56^Sl 0 4 1 fl i^SS f c 
k 1 £#omi CO^ 7 o s/^{f#c k 1 ^^^U, rcDH 
loo^ n y^{f-S-c k 1 ^r^if^l 0 4 2>RU«Sl 

1 0 4 6^ttiJl-t& 0 »1 0 4 2H mi(V? 
m-^r c k 1 t [EieffiB^f ^-f»J 9 ii^ff -g- I n t c 

s s t^xt3^nm2 cot u ytm^c k 2 

[0010] ^2^^-71 0 4 311 |2^P7^ 
Sfck2i HefVLgff 9 ii^ft-g- 1 n t C s s t 
^A^l^n, H2co^-f^fit{f^-Tm2 ^i±i^-r^ 0 7 
7^1 0 4 411 m2CO^^^fefS^-Tm2 t EtefitB 

m^m 9 iA^^H-^- 1 n t c s s ^a* six, e*raiais5c 

s s C n t §rtB^f"r^ 0 ^l^^Y^1 046ti, Hi 
(D?v cklt E^fiS{fi-^fiJ 9 &3Mf-^ I n 

t C s 5 til (Df'f^my^^m^r IntTmlt^ 
A^S^l, Hi co^-r-^faff^-Tm 1 SrJt«*l 0 4 5 
^B3*t5 0 Jt«* 1 0 4 5 fl, ^(fflWIWC s s C n t 
til ^^^^fitm^-Tm 1 itfSA^Sit, $ico^>f 

^S'J^^m-^-I n t Tml ^ffiM5o 
[0 0 11] JzSBcoi 5 tci«fiE^ttfct*63feco^-— ^*fjfl¥ 
3SB^5fifS#Sl 0 4 0(0»tf^;io^TK881-5o ^ 1=1 

y^Mgi 0 4 1 ^^coji&Sf c k 1 ^n-om\(D 

$ n y^m^rc k 1 dSA^JSnfc^igSl 0 4 2H H 
lco^n^^ff-^-c k 1 Sr^JSU Hi O^Dy^ff-g- 
c k 1 coi5jfi»J: tJffii/^iK-®: f c k 2T-fc-5H2co^ 
0 7^ff^-ck2^Mt5 0 fcki/fc 
k 2mm%tb*tttfZ> 0 5>JSSl 0 4 2il 

xvmf&zft, mi (o? u *y?mf?c k 1 ^A^stts 
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ckl/f ck2) lcM-rz>b$52<D? ay?mf§rc k 
tfcBSI «9 iZ^f I n t C s s ^JSS 1 0 4 2 KKJl 
[0012] 12^^-71 0 4 3^ S2(0^p;y^ 

2^?yh7^u \E}m&wm^m r> 1 n 

tCs s&7<j3£ftZ>Zkfc$g2<D#'(-*mE^-Tm2 
*0f-y-fey f-t-io 77^1 0 4 4(1 !IM£{fl:B{f-5§- 
»9ii*fa-^ I n t C s s^AA^tifcit^f 2^)^ 
-fvff|ffTm2 S:B#PBiraR5C s s Cn t t bt«#t 

[0 0 13] gl^^-f-71 0 4 6^ Hl^^ny^ 
m^c k 1 (D^^lilif^Trri 
1 W^yf7^7°U EieteBffi ■*§■*! 9 iA^f 1 n 

t C s s, £/cfl, IglcO^^ffJ^^ff-^I n t T 
m 1 tfAJj^tl&Zlb f-SH cO^-T-^iifff^Tm 1 £0 
i-y-fey NtSo »1 0 4 5ll WfliC s s C 
nt^lW^^vKl^Tmlt^KU ^b^£ 
tfgl ^^fijt^^ff-^I n t Tml %&?}-tZ> 0 
mKO^^^l 0 4 6 £lt«ESl 0 4 st^Sj^rj: 9, 
|gl CO^-Y^ffijf^Trn 1 ^0#Pb1P^RSC ssCntM 
^>^t\Z.m 1 (O^^^n^OlhMt^ I n t Tml fi^&jl 
£tu H 1 c^^-f^fitm^-Tm 1 dSO^y 1? y h £tt 

[0014] ^(D J: 5 f-, SMS 13 ? ® 1 0 4 011, [ f c 
k 1 / f c k 2 ] ttlHlfeffiSm^-Sil 9 ii^f ^- I n 
t C s s SriSfffftbfc^l (O^-f -^SiJ^ji^f^I n t 
Tml Srf^-TSo 

[0015] JifBcQ J: 5 &«J5£M J: 9 , fi£5fe^^~^SJ 
«P3fiBte. 5W»^ S 6 0° T*fcSlHlGft«{f-§-CSU, 
CSV, CSW(7>#^y^fo§|pitefi:aif-^S'I!9^ 

m i n t c s s &mmt\^x, ftMBz^ftcm 1 <o 

^-^f'JD^m-^I n t Tml Sr^bfc„ tUt, 

vu*, v v *, v w*^rf^L^ ^7"^t8lU, 
IV, 1 Wt^iE5£iKtfc«ffi&-SlAPb, 1 
U, IV, 1 W(CB&IE32iK*t^^T— #Wfc 1 u, i 
v, i w^iSt rco«t5i-«J«-r5rt^J:19, ta* 

[0 0 16] 

3 IK 3V, 3WiCioU^dx— /U^^OTh^-fe^y h«JE 
(Otfbo*-^»9WtK36, [Heffl:«*UlR«4<iO*« 
<^fibo##ifi;:J; IK HiefcBff^-CSU, CSV, 

[BJPHC s s C n t astfibot, ti^e^Se ^t, 0 
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[0017] ±tecoj: o^mm^m^-r^h 

<DX3bV, EffiiffCSU, CSV, CSW^tfb 
[0018] 

b(sJteA*^*^fttT*fc5*^[i]te^lSS:^-t-^ 

^ri£ fc ttffJlBSffi^&KS^ fulfil "r—Z Wm^l? 
20 SrPpip-rsiHilJ^SirSrJriiSbTi/^o rco«dci-J: 

[0019] fl&^^co^wi-^s^-^sj^as 

te^a^ffi^-efesift^iiite^asr^b, sutEJi^ 
fBEe^r^p^^i-s^^H^a^w^btutsffi^tEife 

» ^ #^ S:««-r 5 SBft^a t S: ^IS b T ^ ^> 0 

[0020] 4k<nmM<Dftmfc£z>*r>--?$mm 
50 -r^xi^-ft^^at, mi5ii*ft{-a^*»]«i«sar 
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[0021] fc(om&<DKmz.&z>*:—#famm 
an, <Dmm±w.*^^miLwm^\z.m^%m 

siate^wraiBSj^ai:, ErtE*«(o*i«ffl[-c?fc4« 

^i^x^, h/u^ y y^w^/hSi/^— ^sj#^asr 

o — 7 yi^ SrffMB £-£fc h(Db mZirH b 

^ fc cisdf 7- - 9 mm^% m-t & ms. &u m-r & mm 

[0 0 2 3] ifcfc, «ficDa^fi05BK{rJ:S^-^SiJ^ 
ate, o-^(^lHie{±a^i-|Hltef4fift^i-a^#8ir 

i~&mj£&mm^&mm^&b&M;WisX\,^ 0 -<om 

[0 0 2 4] 

lftW<D$m<DB1&] SIT. &KW<n*--?fflm$iWL<o 
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[0025] 1 » &.t. ^mcommm 1 x& 
^i^i^teo 0 coscfitafs** 

ib\ 3IJfe0!li (c*5*tS^e— ^»J«¥36a^ 3ffi4ffio^ 
[0 0 2 6] [IfeSfcfcl 1 <o£#ofll/S] S1\ *3BBB<£> 

^itewi 1 co^e— ^©j^e^^w^c^o^xt^pj-r 
& 0 m 1 musM 1 ^tert&^-*mmmw:<Dmj&%:^ 

-fzfu y^BlxfcSo m l ic&i^x, ^^v'U^^e— ^ 
9ta*, — 1 U, IV, lW^i0JWc^ 

nm^mm^h, ^Lxiaa^H, sgis^ 

leiteffia^ai^s^ift^bixxv^So c^gfca^tH 
^m-t. 5 t06^-y^-tp-^ 5 bm-co 
mmm^mm^mm^titzm^iiLm^iti^m4 b. r. 

^X6 0° (iSSjiUTfcSfc^ 1M^T120 

0 ) ^osinxEa§ttfc3o<oiH3iE&am-§-*^*3 

U, 3V, 3WMfLtl^ 0 HMEffia«#«*»3 
U, 3V, 3Wfi, ^WCt«^, 0gfitf 
fCSU, CSV. CSWSr-?-tL^ixffi^-t-S 0 
[0 0 2 7] *J6^ai o^e— ^SJ®i36a^ 

2 8, /3L^«^^^#[E]eSco e s t Itfttjir&mfc 

ttmw&mwt&fe^&L 29^3 ooi^^^^^ii l 
««EaEifi^a 2 5 , mstffi^^^a 2 0 , mth^m 1 
iv, 1 w\z\mfr&nM&&toi,xxT—?mms.m'& 

in. i v, i wilfifg 1 O^ffly^-r^aSftirV^ 
2U, 2V, 2W^tL"Cl^ 0 

[0 0 2 8] Jtt^taIl5A*SJffll^S8 [n]$5feaff ^ 
CSU, CSV, CSWiSiijMStHgtcodr v 
ir«^S^]#[H]^co e s t^A^7$tt. HIl&^Sl^D 
#{f^FD r v <h*»ftS0 ^^t5 0 N/l^ 

S2 0(i, Eteteaff S CSV, CSWtqft 

mutm^ 1 q * bmm^mmt #f d r v irts^iais 

Mat^Six, ^x— ^®isftjg^ i u iv 
*, i w*Sr92i!j^Si 0— ttiyji-^ 0 IKIft^S 1 0 

^=r — ZWMWtm- i u, i v, iwi^r-^I 
iSEJS^ i u *, i v i w* bfcAfi&ti, — # 
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«Biu, lv, 1 wtemwtemjjzms-t&o 

[0 0 2 9] @2*iHJte«9l O^t— ^SJ«P3gE«-*5CJ-«> 
Ktt^S: l 0 fit, m»i^$iJW^J£ lh «Ri2, r 

comas 1 2{cm\nzmu£ti±mM^ ^^^hz^ 

}# 3 ^ v-^ 1 3 , Jdffl I G B T ( I G B Tfl *6,fey 
-h^^"7F7V^^ (Insulated Gate Bipolar 

Transistor) (OVffik) 1 4 U, 14 V, 1 4 W, 
^t-Kl5U, 15V, 15W, 7ilGBT16 
U, 16V, 1 6W, RXfTM?>(*— Kl 7U, 17 
V, 1 7W£JIJtbTV^ 0 

[0 0 3 0] «»5R^SJ#|l^» 1 lte, ^T 1 — ^mssfe 
ff^riu, i v, i w k *"r — ^HSfcjf^n i u * , iv 
* , i w * k ft All £ ix, ^S&(0*&T*±ftiJ I G B T 1 
4U, 14 V, 14W, RlfTM I GBT 1 6 U, 16 

v, i 6W(Dmm • ^mm^mm-f'^o 

[0 0 3 1 ] ±ilGBT14U, 14V, 1 4W(D& 

9, Tffi'Jl GBT1 6U, 16V, 1 6W^ni/^^ 
(ilillGBTl 4U, 14 V, 1 4 WOD^S y ^ i 
7-^t8iu, iv, l wklzzin^tvmffiZivx^ 
So TfflJ I G BT 1 6 U, 16 V, 1 6W(7)x^ 

— K 1 5 U , 15 V, 1 5 Wte, -Erix-PixifiiJ I G BT 
14U, 14V, 1 4W^i»3fe^JgfittSnT^So * 
/c, Tffil^Vt-Kl 7U, 17 V, 1 7Wfi, ^ix-? 
tiTHGBT16U, 16 V, 1 6 Wini£MJiJg8BE£ 
ixT^S Q 

[0032] d 3 ternary i <o^~ * mmmw^ts 6 

£ a H13 f^i^T, *^lE]!|!s^*SiJ^S8coB#IWraPB 
PJ^^g:3 0fl, %2 co^-T-v- 3 1 Sr^FU [EHEfiilff 
-i-CSU, CSV, CSW^A^J^ix, HHlEfigff #91 
9&3Mf# I n t C s s tNFPflWPHC s s C n t 

[0033] B#p B iraBiia«^s6 i fi, z^^vcMmvE 
j&^^4 o^?>#x.e>ix5NFrarasisE*tts t r c s s 

SriaUfSo M3<D?^ -^5 Of*, feSSft^Saxfe^Pfl 
rt^fg3(D^^fiJ9^Mf# I n t Tm3£WlE£fl 

ft^fas l-a^-rs. *E«ftffr«^&5 i 

H3C0^-f-^5 0c0fg3O^^giJ9iA^{f# IntT 

m 3 -cski* ^mmm^ms trc ss ^a^$ 

^t, ffijEfi^lSI&fiSS t r C o r k Sfe^^tBltffiS t 
r 0 C s s t£tt}^-r£ 0 *E«ft!Etg^& 6 2 11, « 

jEfi^lEffitfitS t r C o r Sr!B«U *6atft£fB«¥© 
6 3te, *6*t££l£«ffiS t r 0 C s s 

[0034] ^-r-7jt«^^S4 or*, Eitefia-ff 

#I'I 9 &3Mf # btCssCJ; 9£fi»j£ti, IBft^S; 

«i#[H]«Emo; d r v kmfcttmmmfcgca est^ 
mmmc ss cnt kmiE^mmms trcor^ 



(7) 4*Bfl¥l 1 - 2 1 5 8 8 1 

12 

ttft&XM&m§ t r 6 C s s irdSA^SK-So f LT, 

v £0#|18PfllHlB«ffiS t rCsstSl^^-hSI5 
&*{f-5§- S taTmltll^Fy :/*] 9 # S 

t p 1 Tm 1 ^Y-7ltfICmpTml ilHteft^Se 

Sfy-ty hfy DiA^ft^-R e s e k&nm^m&e o t 

[0 0 3 5] m 1 C0^-f-^ 7 OJi, H 1 OOJX^— h#J 9 
i£*ffi#S t a Tm 1 ^fttt<D^7 £ > h 7 y 

mi CO* h y^mV^Zhm^rS tplTml 3=fctt 
!g2CO^ h t p 2 Tm 1 XWlVE&W 

Ih-T^o iKO^-f-7 7 0tt?>fvtt:8lCmp 

Tm 1 ^A^tU H 1 GD^-Y -^fij 9 5i^f I n t T 

mi^m^F-r^ 0 E<E#i«3E«ff^a7 i te, s&i*>#>r 

ij 9 Ih^it^ I n t Tm 1 ^fc«[E]«s^S3ESf y -fer y 

0 O^A^^tL, ^2 00^ N^ySfJDiA^ff^-s t p 2 
Tm l kWM.m^&e k*\tit)1rz> 0 HJfifisji t^*3^ 
T, ^^-vtt:«fiI^^S4 0 ^II co^-f^ 7 0 k\m 

20 s^*Miff^@7 1 tin j; ^m&smn^^wtfim 
[0036] [nife^j i <DWii¥<D®tmi ^iss^y 1 

So H4tt^-^9J»S«eoa«^i:lf63eiil<E«ft(o 

(a) f±, [HiefiSff^-CSU, CSV, CSW^x 
^v^^^-rtHjgffi^f^-fij 9^ff ^ I n t C s s Tfc 
So Bl4^ (b) f±, ^2£D^-f ^3 1 (T>94 -^ffiTm 
2?r^LTiB>9, H140O (c) ^, |glO^-Y-^70co 

li^-C S LK CSV, CSWd^5< 1 2 OSllI 

^mmmmco^'T-^mmm^ i u * , iv*, i w 

^COIOCO^^^U, 04O (e) te, ffi^IU^^ 

0 ^£-5<^^iS,igit)B^o^^-— ^B«Eit^ i u*, i 

v * , i w * <D 1 -OCO^.W^Tjk-f'o 

[0 0 3 7] ttCfcC, ^-^uw&ucomi^m^ 

H14 0O (a) i-^i-iateBtfiff -i-SiJ 9 5^ 

intcssfi laefaEft^-c s u, c s v, 

CSW (12 7 CO (d) , (e) , (f) i^lh) (D&tL 
40 h±ft 1 iihTfr IDxy v^Sr^^fc coTfc 

sjwasamfc , ^ 7 v ^e— ^ ^iBibsjflii 

(iBI 4 co (d) {c^r-rj: 5 ^ 1 2 0 SSftS^TBieKijj 
<7)^f-^lSj|^ i u*, iv*, iw*}nJ:9 ; fTo 

[0 0 3 8] ^rS^cf c k 2^120^^-73 1 (rj: 9 
^-T^fSTm2 ^^^>- h7y^U (Hlfefeiftfl f] 9 
ii^fH-S' I n t C s s PbTco^7 !>y (N0^ Nl, • 

5^ (c) coj;5^ g2 0^Y^3 1 i^IMiii^Jljg 



-7- 



13 

Sf ckl £#o^ 1 (D^-f^r 7 0 f-cfc 9 ^^fvlTm 

i:P*-&) it, ?^-7fiTml^^^vJt«fiN0, N 
1, • • • ICJiSrt W>f ^<|Tm 1 SrSty h U 
SM!)yF7y7't5 0 rcoJ;5(-bT, (fckl 
/ i c k 2) ftr*t«ffiHt*ixfc«#Sr#5o 
[0 0 3 9] EUt-^T. (f ckl/f ck2) = 

6t*>9, mmitzfrtcm&fimcDfiMmni o° -cs> 

(e) f^^i~J: 5<tIE5Siffi^cD^^— ^SSKJi^ i u 
i v*, i w*^Mt^ 0 ±ffitf><fc5i^ ^e— ^ 

[0 0 4 0] ^e-^»]«i3S«»-*5^5*SlHlteft 

J S^-rtL«]E^ ; §rl^P^'r^o EU<E> (a) i 

i = 3*T<DB#PfiPflPBttN0 = N 1 =N2 = 
N3"Cfoi9, i =4«l*(OB#BjraH5^N4=N5=N6 
= • • • kttV. N3<N4tfe5„ -CDtzib, i =4 

t(Dtc#>, i = 4^St#, ^-^JtgHfii-k c s s 
X a £r^nx_. N4 + kcssXa<tU i = 5' £ 

[0 0 4 1 ] dtoJzSi-. -f^Sr»J^L. «5£[s]te£* 

9o ^^MlE^f-io^T, k c s s tl-T^WiEf^^V 

k c s s SrlHlteteSff -^W 9 jA^{f ^ I n t C s s co 1 

k c s s < U Seffififf 9 &^{f # I n t 

C s s o*fRE^SfttSr tf^J: 9i*tL*7i<1-J; 

[0 0 4 2] fcfc, ffi^S^Si^co^g^^co-f 5 

^T. H'J^fi. ^^filTm 1 coEb#2r^U ^ 
(H#PflPflPBN0. NL • • • a^ffrSSixS) l-SJii 

0gftSe tie s t e p (EM co (c) -mi o° ) <s 

I n t C s s t # CDlgRScoHlte^Ji 0OT 



(8) 1#§fl¥l 1 - 2 1 5 8 8 1 

fc£i:L(i=OGOit0O = O o , i=l©tte0 
= 60° , • • c 0O^0gM<b^ 

[0043] is (-^^t, Etefaeft 9 ^^ffi^ 

IntCs s^Bl^PTMLfc^, 

-§-#1 9 iA^f I n t C s s t # (i, ^iffit 

^^^colII^SJ: ^iiAz-e^^o £fc, ElSco^Si 
A, B, Ct^^^C&^T, i"&^0#,fiP J; 9^ 
< [H]g{£B«^ff] 9 iA^f I n t C s s & t 

^Sftl^i^coS^Sto-rttfi, BS^Pt^colE] 
<£f£B« 19 &*{f I n t C s s T^^bfc i: # <D 

9 , isi co^-r-r 7 o ^> 

20 [0 0 4 4] EfefiBif ^\ V ^*Mf# I n t C s s & 

L/ctt, sfPp^-rn^^ i co^-r-^ 7 o^^i~^^r^ 

f "J 9 ii^^f ^ I n t C s s *S^fp b T*-t"B#^ (K^, 

ibfll tO^-T^ 7 0^ 1 mV ir y h ^i^■Cv^5fci^^. P# 
50 PpIK-T^^ 1 7 1 J- 1 

^bi-^^T, a-NXl+TmU 

[0045] ^/c, m^fawm^i v ih^m^ intc 

s s as^ep c t?^i-B*^ (am, «ct»t) 
T^^Lfc^t, 0#^Pco^#^^Hl co^-T-^7 Otf* 

2 +Tm 1 0 

40 [0 0 4 6] {BjSffigff «9 ii^.ft# IntC 

s s^[HpA^^^£ (am. ^At?*t) KiS^ 

<n?o<-?l OcD^YvftTm 1 t5K^ct<^T^ 
$ixS 0 t**fc*>B#^AfCfcl>T. a =- (N-Tm 
1) =NX (-1) H-Tmlc C^T, gixfi^T^^ 
il6 0 ^miLM\%W&\ V ^^ia^ I ntCss^ 

^RlBT^fB#,S (am. ^Bt»t) i^fc^T^^ 

$4-^1 O^llniyir^ h^tt>5fc^>, attJi^-f-^it 
50 |S5ffiN^e>»l CO^-T^ 7 OcO^-r-vftTm 1 



15 

to*)B#/SBt-*5l/^"Co = - (N-Tml+N) -NX 
(-2) + Tml 0 *fc, E<Efit««#W 9 ii*fS* I 
n t C s s ^CiCio^Tlg^Lfci: #, ^<Dm&$&fr 
5>^P(Oi:t4T{iSl (7)^>T-v70 75S2Eiy-fe5/h 

[0 0 4 7] a = - (N-Tml+NX2) -NX (- 
3) +Tmlo 76! 
[0 0 4 8] ±I£cqJ: 5{C, -TiXatta=NX j +Tm 

a = (B#raifflfii) / 0 s t e p X ( 

[0050] _tffi<£>iftK-m, le^se^se o 
asa^EHE^Se i^^nxv^fc^, f6t(H]gfiS9 0 

P^tSi^}^ Jfe*f(E]eAS0 0 2&S0 0 , 6 4°, 13 
0° , • • t>— *^9az:o 0 

[0051] njfiey 1 ^*5*tsiEi«s{4Hm^(i 20 
bo#«iE*^o^riii6 *#flSu-ciftK-rs 0 ni6 

6 0 EteffiBft-^C SU, CSV, C SWco*oi5/i?-c 
fcSSetfcBff -*§-»] <9 ii^ff # IntCssIt Sffllft 

ff-^-csu, csv, c swzm^ir&^miLwm^m 

±£?3U, 3 V, 3W (Bl) ZMfti-fz^-jui c<P 

bo##if{£j;!9, ®*5{4Bff^-CSU, CSV, CS 50 
[0 0 5 2] «T, ±f£coi 5 4ftlilioiNtftLfc 

6£«B*WmBlRJtt3 0-Cfc9, *IE«» (S t r 

cor en ) ^n^w-m^mmm t^m^mmm 

(Ditt Lxmmirz> 0 -coi 5 7i^{^^ / ^r, 1/4 
ffi^^iSTmeS-tfS t, H#PflraPH (Cs sCn t) 
(112, 128, 132, 108, 124, 116) 40 

<D£5izmk-rz>tK wiEmm (s t rCo r m ) 

fo^l 2 0 t45o 

[0 0 5 3] o£ 9, ^^[E]g0#{-i»I^LfcB$rp1P B 11Sii^ 
£-5#*§IE«* (S t r C o r [ i ] ) il^co 

t «t 9 , mtefifim#s>i 5 iz^f 1 n t c s s ^ie 

i#i:ra«o»#IBWIHS:*«)5ri:^-C#, *f«J:<® 

fSflrr* 50 



1 - 2 1 5 8 8 1 

16 

*»#^b(Ot tJftStlHie^ae OJ;H0 s t e p 
£<, H#^cODt#teStiai£AS0 OJ:H2X0 s t 

J:H0s t e pfc*tt/hi* < , ^BfiOi #*6*HHie* 
SOOJ:H2x0ste pfc*it/h$<, s#^Ccot# 
*fe*)-[E3fe^S0 OiH3x0s te pfc*tfvh£t,\ C 

0 0 £co^£r 0 s t e pT^Si, -Ttla&^i-^ a 
-NX j +Tm 1 iciottS j Sr^i-S^tftSo 

T, -r^aHTISS: (1) co£ i>^*£tt3 0 ^ (1) 

[0 0 4 9] 

-6 0) +Tm 1 • • • ( 1 ) 

[0054] ^fc, m^&mm-m y ii^ft intc 

IE Ltl^§ (fltEtSlEje^* : ^ftSS tr0Cs 
s [i]).o4 5, S«H»B^»J«Lfc«FlBIIB]BS^ 

S^tMlE U i - 0 cOCalfefiBff -g-SJ t9 iA^ff ^ I n 
t C s s#*£bfc£# (i = 0) (0° ) t L 

T, to^^lHl^^fl, i=l<E>££6 4°, i = 2 

co£^130 o , i - 3cod:^ 1 8 4° , i=4(Oi# 

2 4 6° , i=5coir^ 3 0 4° b~fZ> 0 
[0 0 5 5] E16(OtftK^*5l/>Tfi. lftftlE16T^ 

^SS^feBff-^CSU, CSV, C SWcotffbo# 

RS4 (Hi) o^ra^tfto^tciJ: 9 X *«^l[E]te 

-e^-r^E^fiBfH-^-csu, csv, cswcotfb 
ot«tt^fc^, ai«A iis]e^«iE«»s t r 

C o r i: *6St*S S t r 6 C s s t 3r**6T, WaEfeS 

s 0 ?t*5, nife0y i <o^~^»jwasB"e^ *t*^ i m 

[0 0 5 6] [HJfiWI 1 Oi^WSItt] JSfeiC, 1 
^^-^fflW^B^frtS^co»^(-o^Tlll7 Sr# 

SlU, IV, lWClg^^iElJiVbemf 
U, VbemfV, VbemfWt, leltefififf ^-C S 
U, CSV, CSWi, [Elltotefim-^SiJ "9 ii^ff I n 
t C s si, ^iSfMJ] 0#co ^ ^ — ^ ffii^fi^ i u*. 

1 v*, iw*i, JESSiSffiUj^^^-r— ^®8ttfg^ i 
u*, iv*, i w * 4:<Offl#£*i"&7l?l2-C#>5o 

[0 0 5 7] o — ^ 5^0^-rSir^cOn-^ 5 f^Jjrc 

S3 U, 3 V, 3 W^«3S"f Sa^^^tTSo 
I CTfoS[H3e{iB^f^^3U, 3 V, 3Wfi, ^ 

[HieteBff^-C S U, CSV, C SW£^*x^L&^1- 

csuco^^±^59fiB^lIS:±0 o i-rs c # 
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gft3 6 0° icfofc^ 



75 



1 

1 8 0° 365 S 
x (««»/ 



*=1) ^ir#, lES&Rjfctf);*^— ^ttStJi^ i u *, i 



2) ) o nifeffyi t-*5v^T, EettBft 3 lu 

3V, 3WflI^{:l^tl 2 0° ^o-Tix-CEB* 
Ht^^fci6, EJiEfifcBff-^-CSLK CSV, CSWfi 

s^m^-ei 20 0 ^ofns 0 mmttwrn 

f«4S3U, 3 V, 3WH ige{i«ff-^CSU, c 
SV, C SWOiro u^(Di±U^^J— U, 
IV, 1 WOth^Slfi* tiSRfitEV b e m f 10 
U, VbemfV, V b e m f WfCifc^T, 3 0° 3itt 

[0 0 5 8] i£IS^^#E^ifrt£;^Jg: 2 8 temWiJj 

*fe«j#iEHE»aftK^a 2 9tt*s*«;9]#iiie»a> e 

s t SrlS^U -tfiO^*S;§]#lHlis»« e s t ^ffi^ 
8J3:, t^O^S^i <9, 0g<iHIfCSU, CS 

v, c swkmmttm^^mG> d r v ^k^^ 20 

[0 0 5 9] h/^ffi^ia^S2 7il, h/U^m^T 

^/«««*¥i:2 5H TIBS (2) £>±5fc:. h 

5£ (2) d&^T, K 1 tefc53ft££;h/Ac;^Tfc6 0 
[0 0 6 0] 

I q * *- K 1 x T * • • • (2) 

[0061] mmm^itf&^gt 2 0 ««j;fr5eiso#« 50 

#F D r v^pt — l^yw ( F D r v = 0) (DbZ, 
jKtt<0;*^~^II#ft?B^ i u * , iv*, iw*^jj 
U Kib*S;9J#ff-^-FD r vtfis^ U-<;u (FD r v * 

i u * — I q* X sin (0+30 
i v * «- I q * X s in (0-90° ) 
i w* — I q * X sin (0-210°) 
[0 0 6 5] OT, ^T-^iSlU, IV, 1W'^^ 
y- — PMWttni* i u * , iv*. i w*t££^#i8§J# 

mi~Z> 0 mliE(73ia2{^Lfc«t ffilb^S 1 0 t-*3 40 

se»3MB: i o z>m$\m^F$m^@t 1 i <o«/£«:^ 
i-iassi2iTfc^ 0 iBibig^j^a i m, 

llaU, 1 1 a V, 1 1 aWtJtRSl 1 bU, 11 
bV, 1 1 bWiZftS^Ml 1 c ^ftibtt^ 

-So 

[0 0 6 6] ggbm®$* 1 1 a U, 1 1 a V. 1 1 a W 

eu *— Ke X ( i u * — i u ) 

ev «— Ke X (iv*— iv) 



[0 0 6 2] IEft*S:9J#<f-^FD r v = 0(Dk$, M 
IJ8^fi2 OttEtefifcBft^CSU, CSV, C 
SWt qtt«aSfi^ I q*£i£S-5£, El 7 (7) (h) , 

( i ) , ( j ) i^-rmm^^v- - * m^jt^ i u 

*, iv*, iw*^Mt^> 0 ^IRto^r-^l 



SEJi^ i u * , i v * , i w * fi, iiSEW]^ 12 0° 
-Cfct), &iSfit^qtt*ifttfg^I q 
tSlU, IV, lWC^J^lEiEVbemf 
U, VbemfV, VbemfWt(7)M^7i:/Tt 
HMtLt^So 0 Elff] (l) t;i:fc 

l^TIIieffififf-ii- (CSU, CSV, CSW) = (1, 
0, 1) OQ^t, ^ff^^co^^-^®gft^ (iu 
* , iv*, i w * ) = (Iq*, — I q * , 0) t "t" 
3 Q *fc* EPfl (2) ^iott^0gfiiflf (CSU, 
CSV, CSW) = (1, 0, 0) Otf, 
^T" — ^M&tlm^ (iu*, iv*, iw*) = (Iq 
* , 0 , - I q * ) 1 1§ 0 ERA ( 3 ) JSATteEl 7 (r^ 

[0 0 6 3] — *\ mShJiA-mmm #F D rv = l^t 

t\ liS^Mfe2 0ll ItSgftSetqil 

Jftfg^ I q * ifdS-^t-ttU^tt^f — U, 1 
V, 1 Wir^fti-^^ — ^HftcJg^ i u *, iv*, iw 
*S:f^rici~So — -^llSffifi^P i u *, iv*, iw 
*il, iE3£iffi^-Cfc 9 x 7;^ — ^gglU, IV, IW 
icSS^M^glEVb emf U, VbemfV, V 
bemfWt^-cofiffitt, Ki*ffiSrqtt*Sftfi^ I 
q*^-T^ 0 jy^f^fl, TIBS; (3) frb (5) coJ; 



[0 0 6 4] 

) 



(3) 
(4) 
(5) 



fl, — ^S&ftfi^ i u *, iv*, i w * ts^h^^r 
-^fffiiu, i v, i w^M^LTt^t, fcS^IS 

-efcsmstt-^-f -t-— y-f e ^iMir^^M^p 

WMSlSileu, ev, ewiltMtS, r.(75 

fft*;fri£4:TfaS; (6) (8) (^i" 0 a (6) a> 
^> (8) {z^^xn, ttMShi J E<Dfr : £:ft?&. ktffl • fl 

iv*, iw*co5>A?ti^)M£ 

— ^"S^fg^ i u *, iv*, i w *<D$&Mi:ffiibMz. 

[0 0 6 7] 

• • • (6) 

• • • (7) 
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ew *— Ke X ( i w * — i w) 
[0 0 6 8] EfiKMlHlKl 1 ell (SkH 
z^tSfkHz) S:*tt5o JfcKSl 1 bUiiPW 
MJBBaEKSe u tH^iS^rit^L, PWM/BmSfEKH 
e u^At^i:#te±ffiiJ I GBT 1 4U£ii®, TfiO I 
BGT1 6U**a8tt5, — PWMffllSii 
e u^/h£^£ #f±±{JUJ I BGT 1 4 U£r#il®, TfiUJ 
I BGT 1 6 U%mmt1-Z> 0 #*>\ ±fflflIGBTi:T 

m i g BT<n$mxkM&m&irz> k t s ±m i g b t t 

TM I G B T 3r b t> t LSBftmaS 1 2 coffi*fr§r /0 

[0 0 6 9] [JifiEHEASfBJfti^a 8 
El 3 JC*Lfc*^lHMEftff»]«i^a8 £>»flsfc:ov^ft 
W1-S„ i*BRIilll£fi!3 0W:, Etete««-5§«9i£ 

^f§# I n t C s s Sr^ric-t*SlHl(isffiHft#9J 9 &^f£ 

jSMttifmrnmc s s c n t 4r»j^-t-5B#rararaffl'j^sp 
[0070] ^rap^issaij^© 3 0 zxeiefSBff ^-S'J 9 

^ffr£«Bte. g]7co (g) i^-rJ:5{^ Efefigff 26? 
fCSU, CSV, C $W(Dtth : £ti<D&1b±fr 9 bit 
9 fiO*>T S ^^-ClEHEttBfS^a 9 5i*ft* I n 

t c s s £3££i-& 0 - ^EKEfiam-^-S'j 9 1 

n t C s s C^v^T, ^-f 9 *A^^*-t" 0 

[0071] in 9 ft mt&m 1 ^^~^*jwa£«i-*5tt 
sH#raraPHSte^s 3 0 (Dm^mmm^u^mi^^'T 

f c k 2X*W2<D#o( 3 1 C0^^vfiTm2^->y 

#1 n t C s s^A^rii^ H2^^-1 / -73 lO^-f 

vttTm 2 Sr^BWHC s s C n t t UTSS 

t-Sf 2^-f 3 1 £0^-f -^filTm2 ^ y -fe 5/ M"5 0 

[0072] mfem&&8i»ffl¥&8 (Dmammmm^ 
a6iit B#p^raBiaisffls t r c s s Starrs r a 

m^n^ a ^o-tnes'j^iA^Nc s sit *t*^ 

1 IHtefefc 9 <^!IIteffiK<f -^-S'J 9i^Mf-§- I n t C s s 

cos*] 9 ^coSc-e& 9 , m&w 1 4 Xfo & 

fzfr 1 2 bt£& (NC s s - 6 x (fl£ffi!&/2) ) Q 40 
[0 0 7 3] JfijE«*3B«#&6 2 ft »jE«»ia«« 
S t r C o r SrSa«i- 6 R AMg«tfc 9 . — 0<j£fiJ 9 

SEISMS t r C o r tl^T 1 {^fflfk-f S„ Ife^ffilB 

ts^&6 3 it «fe*r^ssaigMs t r e c s s sriats-r 

£RAM£Mg-Cfc9, — 9 iA^NC s s^cft 

0#@COj6*J-^SIB«fiIS t r 0 C s s [0] =0° , 
l#@C0jfe*f^^E1ft<tS t r 0 C s s [1] -60 
° , 2#e^Jfe*t^*f2«ffiS t r 0 C s s [2] = 1 50 



WM^l 1 - 2 1 5 8 8 1 

20 

• • • (8) 

2 0°, • • . % j: o^&ttftmmms t r 0 

C s s £6 0° -SoJtttaS*. tO»Hfc1-S. 

[0074] Hi o^r/m i i ft siite«y 1 

4 0 ft HSftafS^-f'l 9 3A^{H^- IntCssCi^ 

e»$tt, iaiostj«iai i^i-»^*=fr5o 031: 
^Lfc±5(-, ^>r^Jt«fcffif^^S4 ofcfi, parang 

BSC s s C n t , iE»*-a§]#lHie!Ro) d r v , J&E* 
a«3#lH»E»ft) est, 4S:E«#ffi1ftffiS t r C o r , 
%&ttftg.mmMS t r 0 C s s^A^itS* ^I^CD 

fst^s-5#, ?^^\£mm¥$L^wt4 o*t wfibibihe 

Hc^JS 6 ix«IE«»flFJ«^a 5 1 -effiffl * ft 

sB$raraPHiaiftfiSs t r c s s , s^g^mat^® 2 o 
*fc, ^-f -^it«?ffl^^©4 oft mio^-r 

7 0 «rSiJW1~S^>r^Jt$!SffiCmp Tm 1 t. llO 
hS'J^^ff-^-S taTmli, Il(7)^h77 s 
f'J9^ff-^S t p 1 Tml i^m^J^^ 0 *fc, 
^Jt*5ffflf^j«^a4 Ott, @lBflSIIf?S7 1 Sr»]*p 
■TSlHie^l«5E*fyiry h*J9^ff-§-R e s 0 i:, «6 
^MeWE** 0 0 t Srf^j* Iffi^t^o 

[0075] mz, mi o&x/mi i^i,fc^a—^ 

4 0«ll^o^TaP^t^ o ^ry/ (S401) 
*5V^T, ia*5{ilK{f -^-S'J 9 5A^ff I n t C s s oofij (9 

r^y (S 4 0 2) i^^T, i + 1 Sr i t i 
[H]^f'J 9 Ji^iRN C s s X~ffi9f. Lfc i: 1 0*J^Sr i {-ft 

W 9 iA^ff I n t C s s CO&^OT^ i T^"t* X ? 

iEitefia« #s fj v ik^m ^ i n t c s s^kx^^ 

i-y-iry hS^§ 0 oi£9. i=0. h • • NC 
s s - l£-e^{fcU i =NC s sfc^o^rot-yiry 

s s = i HteWil-fcv^iii=o, i, • 

••s ll*T^ftL, i = 1 2t0l:y -fry h 

*) 9 ii^ff I n t C s s ^A^J 

SKfct i =0 bt£Z>£o \^J]Miti~ %> o 
[0 0 7 6] ^/c, ^J-yy" (S 4 0 2) Jc^^T, 
lH]tOB#raraPHC s s C n t §r i <08#rarflPH8B1& {[I S 
t r C s s [ i ] b-t&o xTyZf (S 4 0 2) 

{C^^0^Ts P#raPflPH«»f P Z C n t t»#WPaPHC s s C n 

C n t 1 lEHEfcfc 9 (OB#KPb1PHC s s C n t CD 
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(S 4 0 6) *^jo^-cB#fflp B iia^fpt isXi&m&ti 

(CmpTml^-ZCn t/NC s s) , ^fCOicy-fe 
y h (ZCn t — 0) o 

[0077] 7T7/(S 4 0 2) SC^l^T, 

B#raWPHC ssCnti:i #@ toWlE^^CfSlfejfiS t r 
Cor [ i ] tOf^^WliC s s Cn t 
6 Q El«E{£11{f-S§-CSU. CSV, CSWcotf 

botictSBSiaraBBC s s Cn t COlf P>o#£4ftjEfil 
!Ri21ftfi£S trCorCJ: <9«IEl-£o ffilE^S t r 
C o r ^iB^«jE«3ft^^® 5 1 f£:fc^Tffr#£;Jx 10 
t^5 0 (S 4 0 2) {Cj&^T, i#i<Z>*6*f 

s t r e c s s [ i ] £»*jie](e*i« eoi 

-f5o i #B<Oilfe>it«ftE«ffl[S t r 0 C s s t i ] 
9 , i« fiOlHlfKfiKff ^-S'J 9 ^ IntCsstO 

[0 0 7 8] XrvZf (S 4 0 3) iC^o^T, B#raPflBB 
C s s C n t iffi»;&^#H#raraPHC s s C n t D r 
v i^rit^-r^c igib*^#0#^rflPBC s s 20 

CntDr vlt 7* 7 ^ ^e— ^ <75lHlte*^|gfj]^rS; 
§]#[p]iE^:a;d r v GO £ # OB^PfllSt fc S> 9 s HSj^ 
§]f[ElgScod r v^bff*$ti^o (S4 0 

3) {c^o^t, u#rarafiscs sen t $mW)jj^®m% 

fHRHPSC s s C n t D r v «£ ?)/h£v^#;*7"s/:7 p (S 
4 0 4) — mts Q — *\ BWflSSC ssCnt tfSfgSj* 
A^I#B#raPaPBC ssCntDrvJ: < 

*T*y*7 (S4 1 3) ^xtfr 0 fi£oT. TsTy? 
(S 4 0 4) l^T^7n- ^yv-v^^e— 9 <r> 

^ ^r^y (3413) aT^ifffi, y?^^ 
tttt^K. (Hjefism-^csu, csv, cswi:i 

<5< 1 2 OSiim^ffmi^ib^^^o 
[0079] *7-yZf (S404) i^^T. P#Wjraiffl * 

CmpTml <— CmpTml +kz 

[0 0 8 4] #;Jb\ *C (9) Id&^T, TmlHll^) 
^-f-v 7 OcD^^^mXh ^ kali (CssCnt^) 40 
/ 0 s t e ptfcSo Sfc, 0 s t e p JimSE 

oie]G««jg»f^a 7 i t^fyy (s 7 i 2) xm 
\s^hti%fe%ixaby. AtiiEiD [iMiiDiii^is 

^RMUfc*fflFSixfc«#<05WSP«i«-tiaL, 0 s t e 
p = 60° / (f ckl/f ck2) -CfcSo ^CK>£o 

(9) ic^^r, k zfl«l[alS;ig/ci^>f-7lt 
tMitC m p Tm 1 SrffrS-TS t ^TixflfiE^V >"C£> 

CmpTml *— CmpTml + k c 
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C s s C n t 4:«l^* , S;§]#BtmiHWC s s C n t E s 

t £*Jt«1-s 0 ::-c, ***S;9i#«FlHmiHc s s 

CntEs t\±. y 7 V l/^ ^e- ^ O0gf ^l^M 
§J#I§I*b&q> e s t co^tcOB^HPSTfc 1 ?, 
93#lE]te»<a e s t ^(bf-t-H£tL6o ^73/^ (S 4 0 
4) KAJ^-C, B#raPflRlCs sCn t d5lfi^*S:93#B# 
PflHPHC ssCntEstJ; ^h^it, 

(s 4 o s) — iitf 0 — *\ B#raraiac s s c n t 
Mjjjzmm^mmc ssCntEstj; ^ < 

it, @1 1 (D^yZf (S 4 0 7) — xtfr 0 t£ot. 
XT?? (S 4 0 5) WTcoWi^Hh ^7>^^ 
(OEie»^Jii^s;§3#jHiG?B:<u e s t J;9*§^if 
fT^bH, lEH]$5rt^^-Y^it^fi£CmpTml 
*^t5o — (S 4 0 7) iUT<7)®tf^ 

e s t i D/h^^tfi^tK [Hlteffi:BfS-§-ffl 9 ^ I 

n t C s s r^^^fvJtgff CmpTm 1 SrfNt-T 

[0080] XTiyy (S405) iC&^T, i £ 0 t 
SrJfc&U ^^^^bi/^#, (Hi 1^77^ 

(S 4 0 6) ^ittp 0 -;*\ i oa^£b< 
Elll (D^y? (S 4 1 0) — iitf 0 ££oT, ^ ^ 
zf (S 4 0 6) colJi^Sr-rsirtfL Sffifc^if #C S 
U<03t*)±d5 9 t£*3tt5*£^> 1 o-efe 9 , W$$\ 1 0 

[0 0 8 1 ] ^v-yzf (S 4 0 6) (c^o^T, 03W e 1Ki 
mn Z C n t ^— [Hlfef ij 9 ii^-ISN C s s ^ 

Z C n t £r— [e]teStJ!9 3i^NC s s -el»»Lfcfc^^ 

ics scm srftA-rsftto 9 1-, p#rar^[5io¥^ffl 

[0 0 8 2] ^7^7° CS4 0 6) ^-T-^lt 
MCmpTmimt^ (9) £7D X 0 i-ttlE 
[0 0 8 3] 

: { k a x (0-0 0) +Tm 1 } 

• • • (9) 

kaX (0 — 0 0) +Tm 1 tlTtt^^L, mrSEcO 

[mt-w i (om^mm'} cte^rRKifca (D ^ 

[0085] ^ry^ (S406) {C^o^T, B#fHfHPH 
,^fP ZCntCO SrftA P#^P^^^?0 ZCn t*0 

icy ir y h-T^o *tv? (S407) ic^o^-c, e#P^ 

PflRBC s s C n t ^^ItgHeCmp Tm 1 {CftA"T 
5o f-t^ktm&Cm p Tm 1 ^TIB^; ( 1 0) 5 

[0 0 8 6] 

ssX IkbX (0-00) H-Trn 1 } 

• • • (10) 
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[0 0 8 7] S (10) iC^o^T, Tm 1 1 

CO^^^T 0<O#^-^ffiT?*)9, kbUCssCnt/ 

0 s t e pTfcSo -co£ 9f-WlE-r^r iri-J: 5, i* 
ix*iE<oa*S:^-t'So S (10) i-io^T. k c s s 
ttEUKfittSiJ <9 ii*- I n t C s s^^^rti^ 
^vjtRfiCmpTm 1 Sr^-f* £ t # cOTWSIE'tV 
>"T?fc!K kbx (0 — 0 0) -fTmltifti^SUSfj 

[^Jfefiry l <Dm^<DWtmi COS (1) f^ttSaf- 

[0 0 8 8] **ryjf (S 4 0 8) «oVMT, IE52j6lg 70 
»¥J»r7 7 y Fi rs tSinirl ^rit^-T^. IE 
3£iKIEl!lW»f7 7 y ^F F i r s t S i n t 1 z)M£b^ 
*TVZf (S 4 0 9) —ittfa — *\ jE3£jffiiHBj 
«77^FF irstSinH j6^£ L < tjl^t 
^f^y (S4 10) — ittr 0 ^fy^ (S 4 0 
9) i-*^T, lalte^S!E*fy-fey hfJ«9^ff^-R e 
s 0£tt5;fcU jE!£iRI2Sb^J®T7 7 *y F F i r s t S 

1 nl-O&ftX-rSo 

[0 0 8 9] ^Kffi»^biE3£ifilBibf^>9#toofc 

X\ ^fyy (S4 0 8) , ^fy^ (S 4 0 9) , jo 
£t/^:y:/ (S413) i-*3^T, ]E5£i6*»J»f7 7 v 
^FFirstSi nSrfl^T, ^MBSfcrt^IESSiffi 

hSJ^iA^S^R e s 0 Sr[eIg^«JEtf#©7 1 — ffijrj 

m% IntCss^SI!) ^A^fDfj&fcf ft^t ( 0 0 
= StrOCss [i]) CDty h-t& o 30 
[0 0 9 0] ^r^y (S410) {Cifc^-C, mi <Of 
7 0<O»tE3rfltSU Hi cD^-f ^7 0flS»{£LT 
V^it, X^"<y-f (S 4 1 2) — iit? 0 — Jl. % \ (O 
7 O^ib^ffjhUT^Sir TsTyZf (S4 
1 1 ) — itir e (S 4 1 1 ) dio^T, i^ihL 

tv^^i <n#4-* 7 o ^ibfE£-££fc*^ ^-f^^^ 

- hf'J^iA^ff-^S t a Tm 1 &mjj-f& 0 ^yy* 
(S4 12) {Cjo^T, .lElb^^^S-^FD r viCl 

srftA-r^o wmm^mmt d r v = 1 u 

-</u) t Ls «l^lH]«5«*e £JB^fcIE5£KIII»t-£ ~ 40 
[0 0 9 l]^ry/(S413) MiS^T* $1(7)^ 

-r-v^ hy^ffiDoi^-fs-^s t p i Tmi *m^-r^ 0 

*tip±1rZ> Q — S\ [Hi Qam^y? (S 4 1 3) Cife 

^r. ift^aatfSfFD r vtco^-tA-rso lea 

MMfff^FDr v = 0 (n — U-</U) its Ih1*k 
teEff4§-CSLK CSV, CSW^ffl^fcl 2 0SIS 
ffl*BBaSB»t-S r £ *«*iB*ffr«^a 2 0 dfex. 
5o -tLT, iE5£KffiI6*iJBf7 7 vif¥ F irstSi 50 
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n^lSrftA-TSo ^777" (S414) idfc^T, * 

[0 0 9 2] 112 t±$mm 1 f-*5^5*^lH]«B««»] 
W?a8Og3^>f-75 0 (12 3) rofb^SrKM-fS 
ElTfeSo IUl 2f-^-TJ:5^, 130^^-75 OfL 
JlS'tf ck3T^^yh7^7°t^ ^«f7lTm3 
*&5H^$tifc®CmpTm3i:*L<45t, B3 
O^-Y -^5 0i3S3<a*^9J9&3Mf-^I n t Tm3 
^tfWU ^^-^fitTm3^0(-yir^ hU 

[0093] ai3 mas^i i Ktetts*j£iHieft«fw 

fl^8^*E«M?S5 1 (H3) ©i^t*t 
^n-^^r-h-efcSo *«lHlte^«»jai^S8<o4fijE 
SSMfasift Jg3^^5 0GDjg3<O^^ 
S^Mfff I n tTmS^i^fia^, @13t07 

^fflWRSKISffiS t r C s s t-K^#, «E«ftl5 
1MES t r C o r i mtft&S trSCssi ^^"T 

[0 0 9 4] SkT. ttl^fScffrS^S 5 1 (Oft^COi^jto 
fCo^Tt^P^-T^o *Ty? (S5 1 1) f^&^T. Sf§ 
3 6Q^^fiJ9^^{f-^ I n tTm3CJ;^ *IE^i£ 
1 ;6^tb£tl£o *=fy? (S5 12) t^*5 
^T, ^KH^ftS umC s s SrftStSo 0§@^ 

e>. (nc s s - i ) #i*-r^B#rerassiEigffl (s t r 

Css [0]—StrCss [ N C s s - 1 ] ) coJSf P 
SrB#WPflPS^f+S umC s s ir^T^o 
[0 0 9 5] *7-y? (S 5 1 3) i-^^T, B^raPflPB 
-^ftS umC s s kfoZ>WCi£&titzmS umC o r 
itKfSo BtPflPflRS^f+S umC s s ^iS^Stbfcfias 
umC o r J: I 9/J^$^/^ir ^ryT' (S 5 1 4) —it 
l>o Bl^H^lfS umC s s^JjxfclS 

umCor^/J^<^t^ *T*yZf (S5 17) 

[0 0 9 6] ^^^/^ (s 5 i 4) tcjfcJ^T, H#fy]fnRS 
-^ItS umC s s ir^^P^Pl'^H-BUEfiS umC s s B 
a c k tco^co^fe^tS:. fcSSS^^ixfcteS umC s 
s D i f f tlt«£l"S 0 BflsEJfe^ia^ia^JttfcfilS u 
mCs sDi f f £ # N TsTy^f (S51 

5) ^ittr 0 — ftSfiS^JWclSumCs s 
D i f f £9/h£<#^<b#, ^fy^ (S 5 1 7) — 

[0 0 9 7] ^f^y (S515) {Cjo^T, 
C s s C n t (OW-Mfeft (S umC s s/NC s s ) T 
i#@^BJIWIWSB1tfflS t rC 
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s s [ i ] <Dit% i #@ <DffiiEWmzmi&$ t r C o r 
[ i ] k~TZ> 0 ~^X\ ittOHNCss-1 *T*& 
*7-yzf (S 5 1 6) Kfc^-C, 0#g<7)iS& 
»AJEE«ffiS t r d C s s [0] ko° «:ftA-r5o 

*fc, i #i(^B#rappipaiEift{es t r c s s c i ] 

PflPflEBC s s C n t (DW-^i&S u mC s s /NC s s CO 
Jfci 6 0° (DmW&gkt, ( i - 1 ) #B<Oif&*hfc£8E 
ifiStrflCss Ci-1] ircofa^ i 
^tatfits t r e c s s [ i ] t-TSo ::t, i HI 

(NC s s — 1 ) S-C^kSi^So ^7y^(S5 70 
1 7) fc£^T, ^lH]<OB#PflPflBB^f+flSS umC s s £r 

mC s s B a c k KlftA1~ 6<> (S 5 1 8) IC 

[0 0 9 8 ] 014 fcmM&l 1 ^^5*i*lE]e^S»J 
W?a8^1^^^"770 (0 3) Oft^^K^tS 

JSiffi^f c k 1 XjJ*?> NT y^tS, ^"^filTml 
^^^fvjtSlCmpTml if L<45t, 3gl<7)^ 

0«H1CO^-<^SiJ9^{S#I n t Tml 20 
*U ^-Y^ffiTm 1 £0 i^y -fey h U IfTJ^^vN 
T^ytSo Hi <D?«(-? 7 Ofl. Hi CO** — 

hS^Wif S t aTmltll^S:B8i&U B 1 CD* 

h ^fiJ^^ff-^S tplTmh 3m|fl2(D^ h y 
yfiJ'Q^W-^-S t p 2 Tm 1 -?»«=£1£jt-r5o 

[0 0 9 9] 015 teHJ&W 1 t^ttSffi^EfeftfiESJ 
W^S8colH]^iSMff^7 1 (0 3) (Oft^Sr^-r 
7D-^-htfc5c [E]iE£S5E£r3Ma!7 1 fl. mi 
cO^-r^fij^iA^f^- IntTmlCi 9fitb£tU 0 

1 5W7n-f t-M^tllMffJo 30 
9I9 5£3Ma#I n t Tm I frAJl Ztlfr Z ti^ *f£;£[e] 
Gft£0*rii«>, ^}^t^<h#te|g2co:* h 

y&^m^S t p 2 Tm 1 ZttiJl U I l(^^>fv70 

[0 10 0] SiT. #^0e^SSfJW^8i^^5lH] 

<K^«3E*f^a7i (03) <owimzo^xmmz.mw 

-fZ>o 01 5^fy/ (S 7 1 1) K3S\,^X, %\<D 
^-f -vSiJ9 >i^f# I n t Tm 1 ^A^SjiSlti^J; 

9, 0e^a!g*f¥©7 mie»rr5o (S7 

s t e poofp^JS^lHie^Se i-ftAi"S e Stl^co [H 
mm 1 co®jf£co«E^] tKWLfcJ: 5>M, lelGfSSfS-i- 
fflDii^f-^I n t C s sii$l <D?4-^7 OCOiiz&^t 

f c k 1 £H2(D*-f~e3 KOj^SiBcf c k 2 CO it GO ft 
fc*tt®{S£H5fc*!>, @gfi^f7/{j:0 s t e p = 
60° / (f ckl/fck2) "Cffe-So 

[0101] ^r^(S713) Jd*3^T, 

a 1 1 owSrWR-TSo 16^lHl«5^S0 ir«6*HHl«B^ffi 

0 OcoJgjdslS^^ttfcffie a 1 1 o w J; <9/h£^ir#, 50 
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2(5 

*TyZf (S 7 1 5) — ifi&\> t 

/h£< (S 7 1 4) -^iitp 0 ^^-y 

^ (S 7 1 4) {C;fc^-C, 0<gft«3E3»f¥a7 1HI2 
CO* Ny^»J5ii^S-5-S t p2Tml^Il co^-f^ 

7 0^ta*« o 

[0102] ^77/ (S713) i^ry^(S7 1 
4) 9 % ffi^lElte^Se^ii^^T^S i:# 

J*. S2.0^ hy^9J!9ii^m-^S t p 2Tml Srttl^ 
U ^ic0^-r^7 0^»ih^^r, 6 

^-Y^lt8IMfa4 0^Ts// (S4 10) 
=ryzf (S 4 1 1 ) {^^TffMhbfclll <T>9'<-* 7 0 

^^t^®j^--ryci6, mefsait >j 9 &3Mt %■ 1 n t c 
atpr hti^mtt£z> 0 *"ry? (s 7 1 5) {d*5^ 

[0 10 3] *£S[Hlte^SSiJ^®8(ci*5tt5lHl 
ff^-Re s 0CJ:^fil^^ 1116 1^70-^^ 

- b com^&ij 0 0 0 1 en^mmi 

iBft^!9#fcS if {c«^5iate^SM*fy -try h 
S'J !9 ii^-m #R e s 0 ^Ete^ftlESf^® 7 1 l^A^ $ 
t , [Hl^gar^ 7 1 nm^\B\^& 0 Sr#fe^ 
Beftfte o (cy ir y h-r^o 

[0104] ^XT, HJiK««M»f^© 7 1 ^Sj^i-o^ 
xm 1 6 S:#flSUTI^*B(cifftK-rs 0 xTyZf (S 7 1 
6) fdio^T, Sg^itJEiff y ir ^ Mij^^A^ff^-R e 

7^ (S7 17) lfe»[H]teftg0 0St*6^[eI 

[oio5] mmm i £^3a*] mMm 1 ^>^~ 

-^»]W3SB(-*3^T, [a]ffifi@{t^CSU, CSV, 
CSWSrffl^fcl 2 O^ilWSi^KSBlbSrtT 5 J* 
7^ — ^SStiu, i v, i w£^^ h/W^ cD^Sj 

»»f c k 2oo^2(D^-f-v 3 1 {dJ: f9^7 $ 
yhTyrt, ^^vhT^^LTWfc^PfliaC s s 
C n t ^^^itigHiiCm p Tml t LTilffi^ f c k 
1 (Dm 1 0^-^ 7 0 2r®jf££-^£ 0 fgl^-r-^70 
colij^ir j: 9 , (fckl/fck2) l£tctf&i£ik L 

i?fL}t^ i u * , i v * , i w * *^rit Is jESKtt^^ 
7" — ^ttSftiLu i v, iw$r77-^tS(:$t ^ 
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<d&^ nififfji i-«tntf, mtfhj^^(omW}^i^ 
[0106] ^E*<o^-^SJW3s«^c*3v^T. * 

JS^ T * co <b *5 <9 h ^ £ Hj*j X # # ^ t ^ 5 Rasas 

feofco *rt% @iost> + Bi i {^bfc^-r-^jte? 

IM?g4 0^f^7 P (S 4 0 6) , joi^T-y 
:/ (S 4 0 7) XT;M§IEU M&<DlBMKfig.kftfe\E\ 
te^Se^i^&^K bfc 0 ^bX, ^60lH]e^*f- 
S^5v^fcIE52i!Kt^<7)^'T— ^SSEit^- i u*. i v*. 

u. i v. i w£#frf 0 wCO^S^:, H££ 

[0 10 7] *fc H -«6*(0^e-*»J«iaSB»c:*5u^. ^ 
7 v- u ^ — 9 ^sf$ih Ltv^ttll E^feSfa^f 'J 
D^lf^-I n t C s s^^4^f:fe, 

£*5£-e#i\ £<bi^ Eteiis^/J^i/^^^. i2 20 

M^40^fy7' (S 4 0 3) Srlbf££i±\ ^ 
7^u^^e— ^coieieSidSfgijj^s-go^gig^c d r v 

[0 10 8] £fc. ^O-e-^W^^g^^o^T. :/ 

M#S4 0 60f+»A#^^:#<^ t 9. ff»^»fc5flfi 
}:ScO[H]fflIiff!(J 9 5A^f I n t C s s ^A*£ 

X\ ^^vMfM¥g4 0^<D**ry~7 (S40 
4) £EbfE£i^ ^7v'^^"^^[5]gf^I^M 
tym&mWt co e s t J: 9 tev > t # ttlHlffitfceff i| 9 ^ 
fy\t^r I n t C s s rti:?>fvJt«ttCmp Tm 1 £r 40 
ffrfiU 0*5ifc&Si«v^ 1 lH]eri:^^>r-e 

ItRlCmpTmlSf^tSo ~ HJ-J: 9 , HJ£#'J 1 

"E^^t^OD;* v^~^lltfSfB^ i u * N i v *. i w 
*SrffrS;U ^LXIE?iiffi^:<o^x— ^SSt i u. i 
v, i wSriSftt*w if- J; 9 , N/u^<o^tbtfS/h$ 
<, ^"^(Dtgib^iil : ^D/J^^^,^^-^^JW^E^^^l 

[0 10 9] mj^co [H*ffJ 1 <0»fE<0«B] i- 
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X, I C/£^lE]fif4Ilf f^4S3 U, 3 V, 

HffCSU, CSV, CSW^bot^tC^^i 
Jd s fc5. rcofcifc, B#raraiac s sCn t 3&SC£?>og\ 

«iEffi»fpj«^S5 k^^t, miEmmmi&s t r 

C o r i#6*t££saifirtias treCsst Srffr&U ^ 
>r^it«fiI^J*#S4 O^oo^r-ty^ (S 4 0 2) i-*5 
l^X^ftiraPSC s s C n t £r*§iEU ^vzf (S 4 0 
6) , 3o<£U^^:7* (S 4 0 7) i^^r^[I3^ 
SflOt bXlfe^SEItJtS t r 0 C s s SriB^Sr 

[01 10] £fc, ffi5fe<o^~^swsia(-*5^r, ;/ 

So ^rX\ [Hi 5{c^i-|Hie^SJESr#®7 l^co^ 
(S 7 1 3) (S 7 1 4) {Cio^ 

f'j^iA^f-^S t p 2 Tm 1 ^m^rb, ^1 CD^-Y-v 7 
^SrBSihbtr^So c 1 ^7 

[0111] «^s£^ii2» *&9i<D*—?#mm 

hZ> 0 Hlfe0lll fcit«Sb, *16t?a2 0^~^SiJ«iSB(i 
^i^ir>-^2 U, 2 V, 2 W^-7i< -f^ tic J: y , 

[0112] [jgjsffii 2 £?>^(7>«^] 3mm 2 
go^— ?mw^W(D^fc(Dmj&^^^xmmirz >0 mi 
7 itmmm 2 ©^-^M«goM^^typ 

Xfe5 0 Ell 7ic*5i/NT, ^W^^^yu^^-^ 

9 co«j*;«Hfrai<oseite^J 1 ^7^1/7^^ 9 irPib 
x, m&<Dmmmi ^t^Ltzm 1 , in 2 5.^121 3$-*; ^ 

[0113] mMm2<o^r—fi»m&mt. h^^m^ 
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29 

2 8, «t£*Saj#EHE»« e s t Srtttfj-*- 
SJ#IeHE!£K!^® 2 9 (D 3 ootS^^S^Lr^ 

Wl»*a8. PHj3MS:2 0 10, «fflS«£ffr£^» 2 0 

2 0, S.U s h^^/«JE^m^©2 0 2 5Sr*(iLr^ 

[0114] 017 (-TtJ; 5 ffi^HfeftScSJffl^ 
8:811 (HlfKtarBff-^CSU, CSV, CSW, mW)Jj 
Si«I#lH]iE«co d r v , ift^*X«]#Iaie»o> e s t & 

2 o 2 o-a^-r& 0 mjEji^fNric^s 2 020 
n mgfiiif^csu, csv, csw, q$&m&.m 

Iff FDr vwtsaeftSe^^^ — ^ 

flUKg^- v u * , v v * , v w * %mW}^Wt 2 0 10 — 

aa^-r^o 8i?S2oion ^r-^iEfi^vu 

*, vv*, vw*d5X^$h, 7f-^iSlU, 1 20 
V, 1 W£SgSK£;ft/r^£o 

[0 1 1 5] mi 8nmfcm2<D^~?mmmw^tetf 
si!ii?S2o 1 o^iniKflfritia-cfcSo mi ss^-r 
5 12®^© 2 0 1 0 n m$hm z Ffam^&2 0 1 
1, mmi 2, ccom?gi 2^&^^^£Hfcs^ 

V^Vih-efc^^rf^V^Vl^l 3. ±1IGBT14 
U, 14 V, 1 4W, ±fii|^t-Kl 5U, 15 V, 
1 5W, TfiM I GBT 1 6U, 16 V, 1 6W, Tffi^ 
^ft-Kl 7U, 17V, 1 7WS:SilTl^ 0 

[oi i6] mihm^$m^& 2 0 1 1 n ;*^-^m*3o 

Vq* «- K12 X T* 
[0121] SJEffi^/dt^lS: 2 0 2 0H mfelB\mft 
8 <£R»;fr3Sl#ff -5y F D r v^p- U"<^ 

(FDrv-o) (Dt$, &Bm&cD*^-?mj±m^ 

vu*, vv*, vw*S:MU m&^^,W9iE^rF 
D r v i/^i/v ( F D r v = 1 ) <D b % , IE3£i£#s; 

CO^^- — ^ftJEfi^n v u *, vv*, vw*Mt 
6 0 

[0 12 2] SIT. nEEm^ftf&^&>2 0 2 0 coSj^t- 

f-^tsiu, iv, i wic^s$tb§^e®Hv b 

emfU, VbernfV, VbemfWi, EHtafifcWf 
fCSU, CSV, CSW<h, |H]<Effi:Sff -g-S'J 9 ii^ff 
f IntCsst ^JBfei^»]0#^^^-^llE^^rv 
u*, vv*, vw*£, !E3£i&I£ibfl#<0;*^— ^Hffi 
fl^vu*, vv*, v w* k<DHS&&7r;-t&l&\SX*h 

-So 

[0123] mWlJj^tyWim^tf FDrv = 0GDi#, 
SBEJt^-fPfiE^S 2 0 2 01 Sgfitfl^ 3 U , 3 
V, 3 Wt qttSffifg^V q * t f-S<5# -tix^iX^T- 50 



WBfispl 1 - 2 1 5 8 8 1 

JO 

E^vu*. vv*, v w*;d5A*£*U S^co^ffi 
tr±ffl IGBT14U, 14 V, 14 W, TOT I G B T 
16U, 16V, 1 6W0Dii® • ^§®£f&J»-T6 0 ± 
IJIGBT14U, 14 V, 1 4 W<£>* = 
^timm 1 2 (O^^-iC^^ttT^ 9 , Tfi'J I G B T 

16U, 16V, 1 6 ?n^fojfti±m I 

GBT14U, 14V, 1 4 WGO^ y ^ b^V— 
»1U, IV, 1 Witc£&gg£HT^£ 0 *fc. Tffi'J I 
GBT16U, 16 V, 1 6W(Ox^ y ^(iSH 2^ 
A»i^^tiTV^ 0 ±WVt-Kl5U, 15 
V, 1 5WH -t^hiftj I G BT 1 4 U, 14 V, 

1 4WKig^USi^£;h/C^£o TffiiJ^V^-"Kl 7 
U, 17 V, 1 7Wil -tix-^HTftiJ I GBT 1 6 U, 

16V, 1 6W^ig^tfe^J^$^tTV^^ 0 

[0117] m&m2tDm^mm,nsmm^WL%<om&. 
[oi is] mmm 2 co^w^mm m^, m&m2 

K»*S;«#lIHE«K«#a2 8, 

^?ft2 7 f^tuxEco^^y 1 irfUC-C&D, ^rix^ 

[0119] h /«BEaafc^a 202511 Ties 

(ll)coJ;5J^ Wi^^T*lc<fc9 qttBJBt^ 
Vq*^Mt^o * (1 1) i'^V^T, Kl 2l±foZ> 

[0 12 0] 

■ • • (11) 

-^t8iu, IV, 1 w^mi-Z&M&fctrj^^— 
^ffliffijf^vu*, vv*, vw* (Hl9cO (h) , 

(i) , (j) ) *\*F$L-th 0 ^T-^lff^VU 

*, vv*, vw*fl IlWl 2 0° t\ Silt 
^qttmJdEfg^V q *Tfo5 0 ^t-^USH'p v u 
*, vv*, vw*t^7-^*SlU, IV, 1W{- 
m&Zfrt&m&m&V b e m f U, VbernfV, Vb 
em f Will IH 1 9(^1~ii^S:*LTu^5o 
[0124] Aflqftfcfl El 1 9 tCl^-T <t 5 fd, Elffl 
(1) CDEteffceff-g- (CSU, CSV, CSW) - 
(1, 0, 1) (7^ir#, — ^flliHg^S: (vu*, 
vv*, vw*) = (Vq*, -Vq*, 0) b~t^ 0 
£fe, EBB (2) oo[h3&&H«^- (CSU, CSV, C 

sw) - (i, o, o) c^t#, 7A^~?mi±m^£: 

(vu*, vv*, vw*) = (Vq*, 0, — Vq 

*) t-fz> 0 (3) «TO@i d^-tbtev-ch 
y>, zcoxo temmjj&n 1 2 0 jg.&mm&BiBimwi t 

[0125] mW}jj3Ztywm*§r& f d r v = 1 <o t # , 
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mj±m^i^&^& 2 o 2 o ji, m^m-fas. e t q »® 

Hg^V q * iCI^S^Hf ti^r-^^ 1 U, 1 

vv*. vw* (k) , (1). 

(m) ) Srffr£1-£«» ^SJEJf^v u *. vv 

*, vw*fl iESKtttU ^r-^tSlU, 1 * 

v u * *- Vq* X s i n ( 0 + 

vv* «- Vq* X s i n ( 0 - 

vw* «— Vq* X sin (0- 

[o i 2 7] mi 8 o i o n^^-— w 

^^8lU, IV, lWf^r-^IJi^vu*, v 
v*. v w*~?m£thZ>MJ£&EpM'tZ> 0 
[0128] SkT. ISm^SL 2010 ^ffljffr -ov ^XW 

mz.nm-rz>o nwi 2^mm^2 o 1 ooimtimx 

Of^3llfeWl2i-*5ttSffiifl^©2 0 l O^ib^SJW 
^S2 0l 1 *(Oia»«*Elt?fc 9 s K»*^WJW^a 
2 0 11 HiSiHS2 011a U, 2011a V, 201^ 
eu2 «- Ke2 X vu* 
ev2 «- Ke2 X vv* 
ew2 <- Ke2 X vw* 
[0 1 3 0] 5C (1 5) , (16). (l7)^jo^T 

Hf^TVU*, VV*, VW*^4Wi?|B^{fi;< jg^S|Jg 

v u * , vv*, v w * CD&M&ffit>frfc\stz<D km 

[0131] = 1 1 c teZJ£)i& (*k H z 

^a+kHz) Sr«^"T5o JfrRSSl 1 bUHPWM 30 
MEeu2t£ftK^t§ ( > PWMMffeu2 
#;fc#^i:£J*±fii| I GBT l 4U5:ilttit U T 

fiij i bgt 1 6u&3¥mm&nt-r& 0 — ^r, pwm^ 

«/±e u 2 3M>£^<k #fl±fM I BGT 1 4U£r^iim 

#tfigi:U Tffi'J I BGT 1 6 u&mm#:nt-tz> 0 * 
*>\ ±ftij i GBT<h Tfi'j i g b T(DmmfcM&m&-rz> 

_Ltt(l I GBTirTftiJ I GBTZth^mmt 

u mmmmi 2(Dmm^m<±^>(Dmi^n^ 
[0132] [Hifewj 2 taja*] sdiii^iiiteffii i -crajffi 

1 Ot-^-r— ^fiESSf^n i u *, iv*, iw* 

J; 9i-KHi^®2 0 1 OM^x- ^®J£fg-£- v u *, v 
v*, vw*^xl)tttfeoTt, H#fi0S 1 i 
<o?a* SrSllteff'J 2 (75 -=e— ^ Sl^Sfi*-* - S c 
[0 13 3] «Htt0!l3» *5gK<0^— ^SJWSfi 

lifrS&<E>3lffi0!l l RUmMM 2 X*l-±*—?M'&mW:&^7 50 



32 



*V, lWi:K£^^KeiHVbemfU, Vbem 
f V, V b e m f Wi Dfiffi^^g 0 a d/c^I^ 
Tio^, &i!5ffi£q«l«E»<£Vq * ti-So AflEftJC 
Jl, Tffi5£ (12), (13) M(14) KiJ^f 
— ^StffiJe^pvu*, vv*, v w*dSj[tHSjx5 0 
[0 12 6] 
3 0° + 0 a d) • • • (12) 
9 0° + 0 a d) • • • (13) 
2 1 0° + 0 a d) • • • (14) 

^1 a W, Jfc*fcgl 1 b U, 1 1 b V, 11 bW, teXXf 
E/ftiK*dfe[E]E& 1 1 c £r^TLT^S 0 *S*HS2 0 11a 
U, 2 0 1 1 a V, 2 0 11 a Wte, TfB^ ( 1 5) , 
(16), (17) ^f-^iSIB^vu 
*, vv*, vw*^fo?)^^ixfc^SKe 
M^^-^tt^ttPWM^mffie u 2 , ev2, ew2i 
LTf^-TSo 
[0 12 9] 

• • • (15) 

• * • (16) 

• • • (17) 

fSlfif S t r C o r k S t r 0 C s s i: 

fi£#l£3 0 5 1 ££Srt-£f'l 9 iA^ff ^ ( I n t C o 
r) Sr^»d^*5L"C^9, *IE«»IE«ffiS t rCo 
r tmttftmSH&mS trOCss SrfNcU ^Jf^tt 

Co r bti&ttft&mmMS t r 6 C s s £rffi^T, 

[0 13 4] [39608 3 ^M13 
^MWKB^frcofllriti-o^rtftM-t-So EI 2 
1 «|ll&09 3^^-^SJ^«O*^*^-r^n y^SI 
T&So 12 2 2tt3?J£0j|3 ir*5fJ-S«6^lHie^S»W^ 
S3 0 0 S^iS^TtT'n 7^0T^5o HlffiCT 3 

-TSo 

[0 13 5] Htt£«3fiO^~*9Jftl««tt, H*«KO 

^®5 i ^^®-rs7ti6com3£o^-r-7Siit)^m^-i 

n t Tm3^tt6l3^^^v5 O^Jfi&U 

isHEft«»j«i^a3 008 (D^m^miEm^m^^ 

S3 0 5 0 £aStf\ d coffiiE5Bi&«^^a 3 0 5 0 
^Jtt^[fiHG^*SJ»#a3 0 0 8(Ort95(OltjE^»^ 
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^t3 0 5 1 9&*«# IntCor^ 

[0 13 6] ftfc. Hlfi«l«c:*5^5lfiiEff»E«^a 

0 0 8 (BI2 2) <^4«iE«|S:IB«^® 3 0 6 2 bt&ttft 
ffit£1S^©3 0 6 3^PROM, SfcH??^^^^ 

»«3iO^-^*J««B^tt*iE«^««SS t r Co 

r , *3 J:^*f^afBlgttS t r Q C s s ^#JJK{t^i& 

[0 13 7] 1 iCjo^T*!, — HIte»J«9 

ii^stNc s s tmufi lsg^fcD ^[nje^sff 

V j^M'S^r IntCs sfiJO &fy(Dm-?h 9 , BSffiiS:** 
£ 1 HHsfefc 9 60[Hlg{iMffl^-S'J 9 ^^{f I n t C s 

[0138] mmm 3 o^oKifto #cm, suscy 3 

^-^i^ofcl, «iEISHJft«#ffr«^»3 0 5 0(« 
iEBBt&W 9 I n t C o r SrWlEflMBcffrS^a 3 

0 5 i -m^-r^ c - (ofc», «E«»ffr£^&3 o 5 

1 ttjS»ttffii:<C5o »IE«»[f^J«^a 3 0 5 1tt, i 
iE@fl*&#J 9 &^{f IntCorCi?) j&iS£*X, H#R5] 

raPHK«ffis t r c s s cso^ ffimmmmms t 
r c o r trnzmmmms trecsst srffr£-r 

5o mriEro^3tefi»J 1 xn^fy yu*^— # 9 co^feSi: 
[0139] SkT. tttlEffiftfNt^Sl 3 0 5 1 ^ftfttc 

o^rgi2 3&m^xmmz.mm-tz>o 122 3nmmm 

3lCtert&ffijE&m¥f&^&3 0 5 1 (DWli'FZ^'fyv 
—^-r — htfc§ 0 ^7 7^ (S 3 5 1 1) tCio^T, 
1fiE§IJ*&« <9 ii*fS# IntCorCJ;^ *IEflMftf£ 
/S^®3 0 5 1 &mW}£tiZ> 0 xTy? (S 5 1 5) R 
Zf (S 5 1 6) (C:Jo^~C\ Mi£<7)^Mm 1 com 1 3 

LfcMlE^^^SS Knary? (S5 1 5) 
(S 5 1 6) coiij^tl^Cib^^tT^n^o ^t(Dtz 
£u :;tl^77/ (S 5 1 5) (S 5 1 6) (7) 

fij^ico^-c^p^^pr&-r5o ^f^y CS351 
8) Kfc^-c *ie«»m^S3 o 5 i (onmrnr 

[0140] *IE«SfEtltffiS t r C o r fc*6*tfc£iE 
tSfiSS trecssll ^ffjgtt^ y co®tt{cf*^$ 



(18) 1 - 2 1 5 8 8 1 

fi»a#*^«iE^»ffi«fiIS t r C o r 
*f£tg{BS t r 8 C s s Srfflu^rHItefiSff #C S U, 
CSV, CSWCQtf5>o#S:*tjEi-4ii:*-e$ 5o n 

^3^jbMt^^com^amimi^co^eiji tnws-e 
[0141] i&mm 3 oa*] #ck. maw 30^— 

It^rCSU, CSV, CSW<Ofi?>o#eDJKian. 0fi 
{£«{f-g-«£S3U, 3V, SWtfcS^/HC^ 

tefieft-§-«^«3u. 3v, 3w{-sia-r5tf 
ii, csut cs v^-rtu^ifcoiEiteffiaft-g-csux 
csv, cswi5]±^^ott4^ itftiBKt 

«»t-5o — *\ lHl<EfifcB«imR»4^jeHi"Stf?>o 

SLU CSV, cswet£Dtfbo§t^^ tSttWi 1 
Efi-CSfttSo Etef4K«-&*^»3U, 3 V. 3W 

<> Sim i iHite-effijEi-Swifcj: !9^:t?tC5a^q# 
[0142] 4 oo ir # te«£fefc£j 1 [Hiefefc 9 2 

30 [0143] i^u m%n i iateT^t;-rs«?>o# 

SclBflftfaES t r C o r i^MS t r 0 C s s t 2r* 

*io^?>iEitefia<f^-c su, csv. cswotfto 

[0 14 4] -£DJ: «IEffi»^¥®3 0 5 1 

*5^"C4fijE«»f£1gfigS t r C o r tlfe^SfB'tgfSS 
t r 6 C 3 s SrffrSU ffif^y«#L, il 0 

mi 1 ^Ltz^mmi tmm^ $4^\mm.w> 

40 jS$g4 0^f5'y (S 4 0 2) iCfc^Tf^raifflPS 
C s s C n t SrlflEL, TsT-yZf (S406) , *5 XTf 
( S 4 0 7 ) T**fe»Ii]g^« 6 0 t LX%&WfimmM 
S t r 6 C s s ^ffl^^rifa 9, -$*?>o#tf>#^4£ 

*tt5o miSE^JliteCTi tHteC»J3^fliricS: 
fc, sff5Eoniteff!i 2 1 mMm 3 <n&mf&zm^t>-&x 

50 ^-^SJ^aSHSr^S^ttT-tSo rcoJ:9ic-e-^ 
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1tP36B^WIWIW*?t4ijErSwtds-e#5i:fc{^ ft 
5 *»£<o«*fB*X tt«JEE»<£ Sr/fl i^te ^e— # fH«P£ 
[0 14 5] «HJfit«4» 2fcK. *«WK«S ; e--*SJ 

©JWggic&i^TH ES&K^aSES^ i u*, iv 
*, iw*, feSv^HjESSKt^^WSf^-v u *x vv 
*, vw^MU 7 IV, 1WC 

s£&i&ty:(DxT--i?'ttM i u, i v, i w^iSEixi J: 5 

«^ufc 0 n*ffii4tt. EeaiS5B-efc5d-q«i±-e 

SM^rM^U jEKSt^^^T—- ^mSft i lu i v. i 
wSr^^-TStco-efoSo ^ ^"C\ dWlfc tin — ^<D3< 

[0146] m^(Dmi&cr>mii&m 1 . HJSWI 2 , Xt^H 
JfeFJ 3 H fi? 1 (DP^t 7 OcojS^ifcf c k 1 ^m2co 

v 3 1 (^l^iSS f c k 2 ^StffeSff ft 
EMte^«e*e s t e p-5oIfrUc 0 4 H * 

S^igff-^-fij 9 ^A^ff^- I n t C s s ^A^J £ t^Sfc 

ft&e &mfr-aL&6tztfmtbzh<Dx~$>z> 0 «t\ Hife 

[0 14 7] [Hffi«4<D^#<0«rit] *"f". **83<E> 

So @2 4fl llffiff!l4^*5^S^e— ^SJW3S«^>fltfiS; 

^t/p y#mXfoZ) 0 0 2 4 i-iS^T, 3Ufe0ll 4 O 

sfcto. nns^ii cot^p^^gffibrm : a-rsifep^^^pi§ 
[oi4 8] *jS0y4(o^-^*j«iKa^ h/^jg^ 

2 8, Rifm^^mmmmmco e s t §rm*^s«^ 

^a-93#Il]te!Klft^^® 2 9 o 3 kdWC&^Wl* M:Hm L 
T^So |gfe#d4G9^— ^SJ^SH h/i^/ 

d q ttKSft^Sl^S 4 0 2 5, ASfES]^© 4 0 2 0, 

ffi»^»2 oio, m^\B]^mm^mi^^^4 o o 

8, W^r-^SlU, 1 Vi^nsS^^&L 
T*^ — ^StfEfitm-Si- i u, i v ^1SWS?®4 0 2 
0^^t^lStyt2U, 2V£^fLT^S 0 
[0149] **EHE*«Jt**f^#a4 0 0 8H 
[eJgfcgff-^CSU, CSV, C SWi:ffi!(i*S;§)#lEl 
S^co d r v tm>£tttyWSn}$a%ko> e s t ir^HHte 
ft&B h%4<D$ 4^ 4 2 1 0 (122 5) GO^^fllT 
m 4 t & AX £ *U ffi!h*a:93^f %r FDrvi ii^fi 
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A 0 tt«*S9 k&mfiZinZo 
[0 15 0] h^/d qttSM»¥a4 0 2 511 

dtt««JS^ I d*i qttliS^ I q * irSrfcfWJih 

s 0 «8E»jffli^a4 o 2 o si Ee&fiff -^c s u, c 
sv, cswt dmmm^ i d * t q ummm^ i q 

* ^IlKMiffFDr v tit^SA 0 £jft3£lel«E 
ftfie ^^A^^K, 77— ^^JBEfg^v u *, vv 
*, v w * ^11^ 2 0 10 jtlilg^S 
10 0 t%$4(D?«<-^4 2 10 (02 5) CO 9 4 ^{ffiT m 4 
<b S:*i^lHie^*ii*ft^J5g^® 4 0 0 8 d^-TSo 
Hlfi#j4 0iBft^®2 0 1 0H iux&^||J&#!j2 i: 
-CfoD, ^cot^P^tl^B&i-So 
[0151] 3aSffil4co ; E~^SJ^K{Cdo 

it^i«j«?S4 o 2 0(o«j££^-r:/p y^m-efo 

So [212 SiCjo^T, lttl?^a4 0 2 0H m4C0 
^74210 t^T"— ^Sffijf^^S4 2 2 0 t 
^btlWt^nSo ^4<0*^4 2 1 OH fcSf&££ 
^fc0#rartf-B4 6O^>f ^S»l9^ff# I n t Tm4 
20 &7 7-**ffi^{1=j£^©4 2 2 0^tt^1-S o 4 
fc, ^4C0^-T^4 2 1 Ofi^vlTm4^K0g 

^a*t^»{^£^©4 008 fcm^-TSo 77— 

n tTm4CJ; 9 ©©Six, 7 7 — i u, i v 

t d ttm^^- I d * t q ttm^^ I q * £#b£lH)!|te 
^fi0 iii<^SA 0 irlEjte^ff-^CSU, CSV, c 
SWi:igib^9]#fa-^FD r v t^A^r^tt, 
^mHJe^vu*, vv*, v w* <hffi^[n]e^i£0 t 

^m^f-rs 0 c <^^t— ^mait^j5fe#S4 220 

50 fl, IE3£ifiil21!]H#^T— ^BffiJt^jSc^©4 2 3 0 <h 
^jffiKIb^T— ^SE*g^J*^S4 2 4 0 ^7 
-^SiJEfg^iltR^®4 2 5 0 t^b«^c^ttS 0 
[0 15 2] E5£iffiSKl!iB#^^-^Kffifi^J5S;#S4 
2 3 OH ^"r — ^mWtm i lu i v t dill^^ I 

d * t qmmtftm^ i q * t^iateft^e tii^*A 

0 t^A*^^ iESSKKftH*^^— ^Bffi^v u * 

1, vv*l, v w* 1 *J^^-^«ffi*i^3gtR^©4 

f^J5£^®4 o o 8(ctti^i-rs 0 
40 [0153] mmmm*$*^-?w±m^i¥f&^&4 

2 4 0H XT' — ?mm&i u, i vt[E]gSlf|§C 
SU, CSV, CSW^qilSfg^I q*i^A^]$ 
ax, m^iSKSl^^— ^mJBEfg^v u * 2, vv* 

2, v w * 2 5:77-^11)1^1^84 2 5 0 Cffl 
^-TSo ^7- ^«EE*i^S^®4 2 5 OH 12®]^ 
S§]fMFD r v tiESSftffiBlBt^T-- ^BJBEfg^v 
u*l, vv*l, v w* 1 bfeB&mW)^^^— 9M 
/Efi^vu*2, vv*2, vw*2td s A^$^ 7 
7^1J±^vu*, vv*, vw*^Sl?S20 

50 i ocim^-rSo 
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37 

[0154] Ei2 6&nMM4(o^-?mmmmz.&rt 

i / f&^%z4 008 oB#raraPHjij^s 3on % 2 <r>$ 
^•73i^u laefaatm-^csu, csv, csw 

^A^£*x, Iaief4a« ^-91 9 ii-^Mf 1 n t C s s t 
B#raraRBC s s C n t fc£M*.»8t*^©4 0 4 O^tti 

yj-t-So «FraraHi5«^a6 i tttt**»UL^a4 o 4 

0 36^^B*raraRBE1SfitS t r C s s SrlSJ^So fg3 

9 ii^f -*§• I n t T m 3 %^AE&m^J&^& 5 1 — 

m^-r^o 5 1 a* 3 v 5 o © 

^3(0^^^#J9 5i^ft#I n t Tm31:«$ti, B$ 

rawHSsaisfflEs t r c s s^A^tu *iE»«caa«fli: 

S t r C o r b&tt'&mmM S trOCsst 
t5 0 *IE#Scia«^a 6 2J3*IE^ifcf£#,fii:S t r c 

Stress SrISIit-fSo 

[0155] ii^isi^L^® 4 0 4 0H mfc&mw^ 
m *) \hM%% utcssw? £ ti, mwijj^m 
#0e«co d r v tmj£ttwm\B!i&£tco e s t t^m 

?iimc s s C n t tffilEffimmmS t r C o r ir*fe*t 
fc£lB«fitS t r 0 C s s t«^[H]g^«0 <h^4C0^ 
-Y-^4 2 1 0co^^-vjitTm4 b&AfiZfr&o % U 

r, ii^sa^s 4 0 4 0 *i ig»;frsijo#fi-5§-FD 
r v ti^tA e hWj£.mmi§& e t^rummtmms 
t r c s s tsrm^-rso 

[0156] imMm4<DW}4¥<nmm mseiu 

* S^gjg-f Sir^rOo — ^ 5 i^Ji^S Hfclfil*s{4e«l 
fflnS4^@6U 0i|fc{i»f-^«£Sff3LK 3 V, 3 

Bff 3 IK 3 V, 3Wtl ^oMt^Hi^ 

ff^CSU, CSV, CSWHWtlBM^o 0 7 

ic&vvr, ftSttfSft*st, [EjeftBfH-^-csuco 

S:^±^ t 9fia^{ll:±0 o tt^o mMm4co~f^iy 

lx*^-*fcUffiT*fc6fc«>, 1 8 0° 

3 6 0° fufcfcS = x (flWS»/ 

2) ) o HJSffj4^*5^T, HHE{t««^Bi»3U. 

3 V, 3W(j;Si^l^tl 2 0° oo-rnxlBS^ 

tvc^/c^, meffiRft-^csu, csv, csw^ 

lH/M^m^-ei 2 0° dofix^ 0 HHEfittff 
f«4S3U, 3 V, 3Wfl HHEfii»f-^CSU, C 
SV, CSWcoifn^o^^ffiS^^^ — ^^811 U, 

1 V, 1 WtO^-n^^e^^SKiBSJE V bemf 
U, VbemfV, V b e m f Wi-it^T, 3 0° agtL 

[0157] JB»*S;9J#ia*s»Sl:£*® 2 8 fiigib^ 



(20) 1 - 2 1 5 8 8 1 

So) d r v *«l5eiHlGft*ii*ftf^ric^S4 0 0 8 

o> e s t £rt£A£U *(0«I^*-S;53#[h11E3SC6> 
e s t Sr*^iaiE^fiii*a^fi8:^S4 0 0 8 fctu^-r 
5, *^lHie^lSit*afNi*^® 4 0 0 811 %M<D^ 
9, Eeteaffi^CSU, CSV, CSWirlElb 
;&*£)#[H!it£&a> d r v 4r*6^*'^§]#lHie*ci) e s t 
tffljE^ScffititfiiS t r Co r t jffeSt^SEIgfiES t r 
6 C s s ««ftS0 i:|g4O^-f^4210cD^ 
70 >f ^j[tTm4{-a-5#, mWltttymi^rFD r v tit 
A 0 tJfceiHlteft^fl irH#IHfflPH1B«ffi[S t r C s 

s i&m^-rso 

[0 15 8] h/U#m&WLfe^8> 2 7l*hsU#m%T* 
SrSft^U VsW/d q*ftSat^lfe^S4 0 2 s^tt^ 
t5 0 h;v^/d q#l«ft4 0 2 5J1 TffiS 

(18) <DX o dttBSftlg^ ld*^0 t-r^o * 
fc, ffiJiE^Hlfifl?!l 1 coS (2) fclH h/v^f£ 

[0159] Id* — 0 • • • (18) 

20 [0160] m 2 5 i^LfcB«£Sj^lS:4 0 2 

0^1bf^S:KK-t-5 o aatSJW^©4 0 2 on 

l u, iv, l wfcffiMnmM&M-fo ffiSb^a^O 

#ff#FD r v^u — U^</W (FDrv = 0) 

<^L, ^^-^#«iiu, iv, iw\zmmtk<Dm 

Sf£SriS(L-t*o .ISlt)^5C§]#jf-§-FD r v u^/w (F 

Drv = l)<7)£:#, d$i'8§Sl d, q tt«jSft^^ix^f 
ttdttffi^^rld*, qttffiSfEJg^ I q i 5 

30 CSffllL, ^f-^MlU, IV, lWi^IE?£iStt^ 

mM&m-fo sit, w&M4\z.istf&mm%m^®L4Q 
[o 1 6 1] H2 7feWfam4\^rt%wmi\m^$k4 

0 2 0O^4C0^-T-^4 2 1 Ocofb^SrKP^-rslHTfc 
5c @2 7(OTfJ:5^ 14^^-74 2 1011 JS 
i6tf ck4T^^F7y^t5 0 ^^vfiTm4^ 
fcSaftSSKfc{iiCCmpTm4i:*U<<CSt. H 4 CO 
^-r^4 2 1 0^^4^^-f^S'JDiA^t-^ I n t Tm 
4 2raWU * ? >T'7ftTm4S:0l- 1 Jty 
40 ^yhT^yt^o ^t— ^Sffiffi^fiS:^S4 2 2 0 
fl %Z4<D#o(-?&\V)&friE%-I n t Tm4CJ; ^ St& 
SixSo ffi^«B*«F^x-^W3E«^fiR^a4 2 4 

Kfg®]0#^ ^ — ^ lEfgp) vu*2, vv*2, vw 

[0162] «Jg«««Effl^f^Jl£^a 4 2 4 111 [hHE 
ftglffCSU, CSV, C SWt qttaSttJt^- I q * 
i:(^S-5#, [gJ7co (h) , (i) , (j) \Z7F-f&M 
fe^co^^ — ^SSffiffi^- i u *, iv*, iw*$r{tiSc 
50 ^^^(D^^—^WMu^ i u*, i v*, i 
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(21) 



1-215881 



39 

Jg^ I q *T*>9, ^r— U, IV, 1W{C^ 
g^WigiKVbemf U, VbemfV, Vbe 

m f wt(Dmmm7^-rm^^vx^^ 0 urn- 
^-rx i ^ eiw (i) f-^^xiEiete^if^ (cs 

u, CSV, csw) = (1, 0, 1) C0^#. $£7FJ$? 
JR^*^— $mM^ ( i u *, iv*, iw*) = 

( I q *, - I q *, 0) tt5o EPfl (2) K 

:fctt£EI«Ete««* (CSUs CSV, CSW) = 

(i, o, o) sEjgjK^^T— *m8m% 

( i u *, i v*, i w*) = ( I q *x 0, — I q 
*) k-t&o ^ffl (3) EJlTOi7lOTti*5!3-Cfe : 



40 



[0 16 3] ^£LT, TIBS (19) (DX 0 

oSrJtW^-O'KPK. «»W^K I K-CJtWa^b 

£ c Vffi^o^r^l^Uti-. TIBS (2 0) coi: 3 
So ^7t, Wffldo^Tfl, TffiS (2 1) coJ;5i-, 

10 (D&Wfa<DX7—f r 9M i wt LTftfflt6o 
[0 16 4] 



vu*2 — (KPK + KIK/s) 
vv*2 «- (KPK + KIK/s) 
vw*2 — (KPK + KIK/s) 

ste^^Sig^Tfcfl, l/s 



[0165] lE&mmms^T-fwzm^j&^&LA 
2 3oii ^tmmW}^mm-r^^9—^mj±m^ 20 
cekresj^t-— ^mj±f§^) v u * k v v * 

1 , v w* 1 Srf^ric-t" 60 

[0 16 6] «T, ^J£^4f-*5JtSiE5SiKil»H#^7- 

-^tE^M?»4 2 3 0 (Drnmc^^xmrn-r 

Idf-(iu x sin (0-9 0'). 

- iv x sin ((9 + 30°)} x 2/ /3~~ 



X ( i u * - i u) —-(19) 
X ( i v * - i v) • • • (2 0) 
X [ i w * - {- ( i u + i v) } ] 
• - • (2 1) 
^•3/2^*^&4 2 3 211 TIBS (2 2) , (2 3) 
co X 5 i-, ^7" — #nM i u, i v ^MEgftS 0 i 
i-S-5#, d tt*SStt I d , qWSl q^Mt^ r 
qttl«IqtH 7f-?««lU, IV, 1 
WS^K&SttScQ 5 ^ i£&mi±V b e m f U, Vbe 
mfV, V b e m f Wtra— ^{StlSrtoSJSlEOric^-e 
J?5o 4fc, dilild^ qttSiSEJ: 9 t 9 0° f£ 

[0 16 7] 



Iq f- (i u x cos (0-9 (T) 

- iv x cos (^ + 30°)} x2/ /3~ 



(22) 



(2 3) 



[0168] -^LT, TIBS (24) <£>J; b 
SfEJf^I d dttSStl dSrjSSLfctcoSritffil^ 

VK P D, I DTit0!iai^U/c:tOSrd 

ifim/at^-v d * i:-r£ 0 *fc, qtessKjg^ i q 

Vd* <- (KPD + KlD/s) 
Vq* — (KPQ + KlQ/s) 
[0 17 0] 2/3»fS4 2 3 3 11 TIBS (2 
6) (2 7) (2 8) <OXb\^, dWlff^Vd*i 



v u * 



★ £>qtemtftl qSriSSlLLfct^SrJt^jy-f VKPQ, fS 
5^-0 K I QTJt^ilW^bfcfcOSrqttSiEli^Vq 
* tt5 0 
[0 16 9] 
X ( I d * - I d) • • • (2 4) 
X ( I q * - I q) • • • (25) 

iMKIBftfl^T-— ^®ffifg^r v u *, 
40 j3ci~5 0 



v v * , v w * £rf^ 



V V * 



V w * 



[0 17 2] 7^-?w±m^ 

KP®]0tF^x — ?W£t%<£ v u * 2, vv*2, v w * 







[0171] 




- V d * 


X 


cos 


(0+3 0° ) 




+ V q * 


X 


s i n 


(0 + 3 0° ) 


• • • (2 6) 


- V d * 


X 


cos 


(0-9 0° ) 




+ V q * 


X 


s i n 


(0-9 0° ) 


• ■ • (2 7) 


- V d * 


X 


cos 


(0-210° ) 




+ V q * 


X 


s i n 


(0-210° ) 


• • * (2 8) 


'tR3M£4 2 5 0(1 


, m 


2 Zx'r — fWl 


EJb^ V U * , V V 



50 



v w * iri"5 0 

— *\ S2»§3#{f -^F D r v = 1 -CIESSjfilBiftSr-rS t 
t, IE5£iKiea(iH#^7 L — ^fflffifs^n v u * 1 , vv* 
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(22) 



WfBB^PI 1 - 2 1 5 8 8 1 



41 42 
1, vw*1^77-^lffil^vu*, vv*, vw 
*ti"So %MM4KtetfZ>*7- — *&ifo\ U, IV, 
1 W{dig§]*«yj«:^*&-rslBl!j^a2 OlOU 

[0 17 3] [*^Bteft«it*l:f^ric^a4 0 0 8 co 
ftfls] #Cf-. IH2 6*^bfclftSlHie^*ii*fi^# 

S400 8<7?»imiiovN-ciftM-rSo fl#raraRB»]S^© 

3 0, Jg3<7)^^5 0, *E««f&S#S 5 1 , ^ 
IHI«SB«#a6 1, 4«jE«»IB«#a6 2. Xt«6»ft 

[ 0 1 7 4 ] HI 2 8 ^.T^IIl 2 9 ft 4 coffi^EK 

0 4 0^tM^t7D-ft" ht'feSo ii^asiff 
^©4 0 4 0ft EltefifcHff "9 i£3Mf I n t C s 
s f£J: SfiSb^H. g| 2 8&X*I2 2 9 l^-tm^frft 
5o EI2 6t-*bfcJ: iI*»Si^IS:4 0 4 0 i- 
ft B^rareiBC s s C n t , 12Kj;£S;3J#[e]*kSg> d r 
v, «^SSI#lelGI»Q) est, WlE^iklStMiS t 
r C o r , jfett^lStSfiSS t r 0 C s s , mMmfeft 20 
4 ^ ^ W ^ 4 2 1 0©^^vfTm4^A 

oft B#raraR5ia*#S6 1 -eia«$ixMiE^»^^ 
^5 i -e{£ffi$^sfl#fBraRSiE«fiSs t r c s s £rffi* 
ii*»ias:^®4 o 4 oft 1*SJ»^ 

4 0 2 0 SrSJWt-SKitJ^W^m-^F D r v , il^fi: 

A0, &t^*^[ii«s**0 25M^jS;$^tti^j$ixSo 

[0 1 7 5] H2 8^12 2 9M*Lfc:7n— 

-y-M-J;9, HJfe^j4^*5ftSii^fia*^©4 0 4 
OcO»^{-o^TtftMi~5o (S.4 4 0 1) 50 

iA^(-£9, *i^fi;8i£3MS:4 0 4 0 4rfiSrt-£o 

77' (S 4 0 2) ^»miiiJ£ff!i i tm^hv, urn 
^m-r^o ^Ty? (S 4 4 0 3) fc&^-c, 

iCssCnt t!Bft*-Si«]#»#PflPflPHC s s C n t D 

r v <h£j£grt-£ 0 m% ffi»*s:§]#B#raraiac s 

sCntDrvft U*^ — 

S93#lHie»a> d r v t t ^PflPfiPH-Cfc 9 , iMfl* 
^#m^co d r v^bftff^ttSo *"ryZf (S 4 
4 0 3) t^^T, H#P*1PpS1PHC s s C n t ^SEl^aS) 40 
#P#raPflHiC ssCntDrvJ: ?)'hS^i:^^f7^ 
(S 4 4 0 4) — ilt? 0 — ^f, P$PflPflPBC s s C n t 

mm^mm^mmc S scntDrvj:9/i^<4 

^T77' (S441 3) ^xtt? Q 
[0 17 6] Ifc^ot, **ry-7 (S4404) ELT * 

LpfCssCnt *- klz-Zcnt /NC s s 

+ (1-klz) - LpfCssCnt 

• • * (30) 

[0179]^f^(S 4 4 0 6) iCio^-t. Tf2^ »¥S4 0 2 0 60ffi^@f^SSJ®^4 2 3 1 (HI 2 

(31) <D£o^ flliZure^It^ fllift&J 50 5) (Czfc^T, 0 l*mSKf&H»JS»I r k i% 



*(0 7n-»^fl ^7V1/^^-^oIh]W1!!)*S 
93#lHie*a> d r v «fc 9 ^ i ^fTfrix, m&mfeft 
g0 tcj:5iE3£iKK!liSr?T5o *T-y-f (S 4 4 

1 3) SlTo^n— Ift^ft ^yv'U^^— ^^EiefS: 

laefSBft-^CSU, CSV, CSWi^^l 2 0gl 

mmfcB&mWi&ft o 0 (S 4 4 0 4) fc*^ 

x, B#p B ipflnc s s c n t kfej£ttwm$?$r$mc s 
s c n t e s tt zttm-r&a m&tt&m** 

PflFflfBC ssCntEstft ^7i/U^^»^^lH]te 

»36S4S^**«#IbHE»o) e s t<oi:#<o^mmia-c*> 

«9, *K^*S:9J#lEie*co e s t 3&>?>fHS$*b5o 

(S 4 4 0 4) f^^T, B#P B 1ffliaC ssCnt# 

ftfe^s-ea^B^raraRic s s c n t e s t x iM^^t 

**ry? (S4405) — ilfr 0 H#rafHPHC 
s s C n t j65«^^S;§]#S#Pb1Ph1HC s s C n t E s t 
£ 9/h£ < fci^irt, Hl29co^ -7/ (S 4 4 0 7) 

[0 17 7] Lfc#oT> ^77/ (S4405) i^T 

feifcco e s t £y±%\,^kg?Tt>ft. WMft 1 lEitert 

dit^iA 0 S:MtS 0 — ^^^7° (S440 
7) ^T^ftf^ft y^v-u^^e— ^olHlg®:^^* 
*§3#lHie*a> e s t X #?TteJx. IfiMteffiK 

m^-f'J >9 ^ I n t C s s r k \zm&m. A 0 telfeifct 
So ^T7^ (S4405) f-ioV^r, iiOi Srit«S 
U, ^jx^ett^^u^^its i29^^7-^7 P (S4 4 

0 6) — ilfro — i t 0^u< Tiv^t t, 1112 9 
(/)7,T7 7° (S 4 4 1 0) — ^lfr 0 ^oT, ^T77' 

(S 4 4 0 6) Goibf^-rs^ft 0f^igm^-cs 

gfefc "9 1 [UttrTF-rSo (S 4 4 0 6) M*3^ 

T, TfS* (3 0) coJ:?C, 0#^«foZ C n t 
— [El^f'j^^SNC s s"C^L, -^^iti-l^^ 

LPFfffifBllLp f Cs sCn t r^T, 
k 1 z flO^^b 1 ^-CfiOfcSfCt-ia^Sttfcn— ^7 7 

(Di%$C~T?fo V , k 1 z < <CiXfJ>S€)f5i% 

LPF(DW^#</^o *fc, B#P H 1P H 1PH^?PZCn 
t ^— [Hltef'i^iZ-^NC s s-el**Ufct>C0fi«1*^ 

1 iug4 3 co0#PeiP^Pi^ 3 P^"Cfc ^ , fflg'j^^raraPHc s 

sCn t^LPF^ffl^it5ftt)^:, VZmmfSiDW- 
[0 17 8] 
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(23) 



43§l¥l 1 - 2 1 5 8 8 1 



43 



44 



<D%A(D$ I n t Tm4^Jht 

££) frb, 0fefiHfifl'l 9 &3Mf I n t C s stf* 
A^3Stbii^*S^S4 0 4 0 (0 2 6) ffifiSiZti 

/^£L3 0 ^(Dfctb, m4(D?4 -7 4 2 1 Oco^-f^ffl: 
Tm4 ^StfiCmp Tm4 t ^Itt-tt^fiA 0 £!flU * 

Zure — 0 + A 0 • Tm4/CmpTm4 



m4/CmpTm4) Sr-¥:(OB#^-e^)t6^ LfcEliE^* 
i£5 0 t^ot, ftllZ u r eteC^anSHS*** 
bifeStlHlte^e 0*«*Lfctcot>tcSo TIB 
S (31) Tm^^ii^fiA 0 fi, ffi0<£>lEliE{4iB 
m-^-*] «9 iA^m^- 1 n t C s s ^A^J Sfrbfc t # ^*#> 

[0 18 0] 



0 0 



(3 1) 



[0181] ^=TVf (S 4 4 0 6) MtS^T, TfB*C 
(3 2) <D&0\^ ii^ftA 0 fiSS*$tuSo 3<®MK 
6 0° *5#{^HH5{4«ft-^9] 9 &^H^ I n t C s s & 
A^£^6i:#£:%;t£o P-?5dStaftT6 0° xt 

tpo8c5i-rsB#rafi. »#raPB^fisc s s c n t *jgjfi^:'f 

c k 2ttf (CssCnt/fck2) LfctcOT'fc 

ntTm4^^m» ft. ^IICmpTm4 
f ck4t#I (CmpTm4/f ck4) L 

*f-r^^#^0#r^coJt(- 6 0° £ffl£/ct(D (6 0° • 
(CmpTm4/f ck4) / (Cs sCnt/f ck 
1 ) ) 60° - CmpTm4-fck 

1/f ck4 = kd0ttm^ I^tAOH A 
0-kd 0/C s s Cn t ir«£tt& 0 HJfe0tj4T*^ 



8-B#Pb1Pb1PHC s s C n t i^-fWilEk z 2 • Z u r e £r*P 

r efiEt^^o rot il^fiA 0 £/h£ <-T£ J: 

Se^gjitv^t^^ tntZur el^t45o CL 

<ob%, ife^fiA 0 <-T5 J; 5 f-*iiEl-5 0 

T\ k z 2 1 HASf- 1 £fc ttii^* A 0 Srf^ric-T 

^t^CD-rfomiEtr^ >7:hZ> 0 *fc, ftltZure 

(1) (DafciJtWI-rSo Hlfiff!l4T^ 0#P^PpT 

ICssCnt Sr-t^^^ffi^^-f , 1 Zfc^-f ^/VL 
PF {v—^^y j ;v?) £{^£^fcLPF^0#PelPfl 
HpfCssCnt ^rf^-T^o 
*** [0182] 



A 0 



kd0 / (LpfCssCnt + kz2 



[0183] ^T7/ (S 4 4 0 6) lUio^-C, BSRflW 
PH«S?P Z C n t 0 £ftA U B#P^l^^n ZCnt^ 
Oiry-feyht^o ^TyZf (S 4 4 0 7) iC^o^T. 
TIBS (3 3) co<t 5 B#fHRBPHC ssCntlnft 

LpfCssCnt <— klcss*CssCnt 

+ (1 -k 1 c s s) 



Zure) 
• . * (32) 
★OO^L P F^B#PflPfllHL p f C s s Cn t <^1~6 0 ^ 
"C\ k 1 c s sHOj&^lSWfeSffil-aficftlfcp 

[0 18 4] 



[0185] 7fy/ (S 4 4 0 7) tdjo^T. * (3 
1 ) COX -fttgrZ u r e £^JSi~£ 0 ^fyT' 

(S 4 4 0 7) TIBS (3 4) COi ? it 

0 £853fi-5o iSi4T11 WflMCs sC 
nti-kcss2-Zure £riD^*t"£ r 4: S- «fc 9 -ftt ' 40 

0 tm/v^^kZ, -TtiMZ u r e niEt 45 0 ceo 

ii^-SA 0 £/h£ <-T5 J: 5{-*IE-t*6 e 
^[£]te^S 0 0 J: 9 *^HI<E^SE 0 t^3§HT^6 £ 

-fHfiZ urefiliiSe it^fflA 0 ft 

A0 «- kd0 / (LpfCssCnt 



LpfCssCnt 
• • ■ (3 3) 

ft%±% <-T£ J; 9fc«iE-r& 0 ::t% kcss2ffl 

effiSffl "9 ii^ff -S§- I n t C s s ^A^f £ 1nZ> r t i-il 
^1 A 0 f: ii^llE^ ycfc ?) , -Tin 

tZur e ^StfiEo [HifefciJ i (^Ib^cotHil] l:*5^t 
I^P^LfcS (1) <Da^i£M-t% Q ZblC, HJS^J4T? 
tt, ^figiBC s s C n t ^^(O^^f^ffl-^-r, B 1 & 
^^yUL PFMJttL PF^B#PaPaSBL p f 
C s s C n t £{£JE-r3o 
[0 18 6] 



k c s s 2 



[0187] 77 7^ (S4 4 0 8) ^^5^T, 
Kid^JBff^? ^FFirstSintl ^ft^-fSo 
^5£«a«l*lJ»7 9!X^FF irstSini l^^L 



50 



Zure) 
• • • (34) 
v^irt, ^r-yzf (S 4 4 0 9) — iltfo — ESifi 
WMmm?? Fi rstSinirl 

^fs'^ (S4410) — iiti\, ^fyT' ( S 4 
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4 0 9) tcio^-c. mfe^&ft&d (C^lHi^Se 0 

*ftAU iESSKJEftWaff^^ y^FF i r s t S i n 
[0 18 8] JgJgjfeffilb^?5iE3£iKffi!!j{c§]?)#fcofc 

Ky-yf (S 4 4 0 8) , *7-y-f (S 4 4 0 9) , *5 
it^^x^^ 0 (S4 4 1 3) K*5^-C IE3£iK*»JWf77 
y^FFirstSi nSrffll^T, SE^KI^ib^^IES 

[0189] ^77/ (S4410) f^^T, TfB^H 
0 = 00 - 0 a 1 low 

((0-0 0) < - 0 a 1 
0-0 

(-Sallow S (0-0 

0 = 00 + 0allow 
((0-00) ^ Sail 
[0191] 77^/ (S4412) t-*5^T, -PK^r 
^ffffFD rvl:i SrftA-r^o fg®]^^#{f ^> 
&:FDrv = l (/N^fl/^v) t U *£S[e]fi£S 0 & 
m^tzJ£j£&mW}*'<7 oz\b Sr*8ftSiJ^S4 0 2 0 1- 
— 7.7- v -7 (S 4 4 1 3) ClJo^-m, S 
ft*5£9J#ft-^F DrvCO SrftAl"*., 
ift^FDr v-0 (u — U^/V) tU Sftfigfi^ 
CSU, CSV, CSW^ffll^l 2 0Slli^K 
iESrT?> r tSr®SfESJ»^S4 0 2 0i-tex.£ o *l 

lESSifiKibWBf^^y^FF irstSinlClS: 
ftAi"6o 

[0192] 777/ (S4414) i^^T, il^i 
M^S4 0 4 0<aftfN*#S-T-**5o 
[0 19 3] [|llte#J 4 SW«4M- 

— ^SJ^3SB{-*3^T, Hfcf&^lf-^CSLK CSV, 

^Tte, Egffi^lf -^S'J «9 I n t C s s 

SixifcW-il^-fiA 0 ^ML, B8fcSJ«PJHJW (fg4 
^^-r-^fij^^ff^- I n t Tm4d5A^$ttSJa»3) 
^ii^fiA 0fctfifi#>, dqfti 

Si u, i v, i w^^7-^IS{:Sto CC0*S^:, 

X%& 0 

[0 19 4] *fc, t£3(E<0^~^SJ?»K»{-*5^T*L 
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* (3 4) ri>?> (3 6) coXo^, It^Hjfe^^ 0 SrSJPfi 
"T^o S (34) t*ti5t, *«Eeft*fl^e>i|i6 
»0SMe 0 £«U,fcj|£SaS- 0 a 1 lowi^/h^ 

\*^t%. »iE]g^Se o^*b 0 a i i ow«r«i:fc» 
3kZ%k7£SE}&<&me b-t% 0 ^ (3 6) ^*-ri 
5 ^ «^iHite*A 0 ^b^ste^g 0 o ^Mcfc^ 

*i&S0 a 1 1 o wet 9*:#^«t «6S*lElG^iff 0 0^ 
0 a 1 1 o wSr^P^.fcjB*Srit^lH]te^^0 tt"5 0 ± 

w (S (3 5) ) o 0 a 1 1 ovrfcUWfc&wlr 

[0 19 0] 



1 o wcoir #) * * * (3 4) 

0) < 0 a 1 1 o wOOt #) 

• • • (3 5) 

o vi<nk%) • * * (3 6) 

j&5fcofc 0 12 2 8M2 9i^LfcHt6#l4 

^i^tlSf 0 4 0 C077 7/ (S 4 4 0 6) , 

teXU^Tyy* (S 4 4 0 7) fc^Ti^MlE U H 
^IlieASi*SlEie^S 0 co-fix*^ < bfco 

fciE32iffi4fc^^7— #WM i iu i v, i wSrSfEi" Q - 

[0 19 5] tt*(D^-^SJW3S«t-*5V^-C, / 

^iA^ff-^-I n tCs s ^A^J^H^^fcfc. EliE^* 

^ffi^^t-r, iHiteais^/hs^tttt. ^2 
«w^s^Jte«ii4o^— **ji»ags^ ii^^^ 

40 t4 0 4 0tcQ7777' (S 4 4 0 3) SrSS^S^ / 
7 VU7^— ^<^@l5»^R[lii^S;§J#[Hl«BSCo> d r v 
«t Dte^t^fl 1 2 Offiil«Si^ifilBf!lS:?T(/\ H3$E 

^%^-?mmmm&nm,i-&^b&^mbtez> 0 

[0 19 6] *fc, 1**co^~^SiJW3SBir*5^-C, / 

©4 0 4 0(7)f+©A#^A# < ft*), f+'*2&5»t-*DSmIt- 
50 »I0O[H]feaBm^S f i 9 ^^-fs^- 1 n t C s s ^ A^J $ 
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X, H^j4C0ii^ft^@^S4 0 4 0{Z.^^X^9-y 
7* (S 4 4 0 4) £S!jf££-£, 7*7 vu^^e— ^COlHlfiE 

»a**:£*scw#s«ESa> e s t j: vm^t t ttmiEffl: 

Bff -^-f '] 9 i&3Mf I n t C s s r'i: f-il^fi A 0 Srf£ 
tfftftfflU ]E32iS^<0^"7 L «-^*JStt i tu i v, i wS: 

X, I C#if<7>I3tef4e«#*£3ff3 U, 3V, 

3W (Hi) com^iff^-cotf bo£^8i9ft-tff£^, 0 

»ffCSU, CSV, CSWIitf?)0#^4i:5rt 
z^&So ~<Dlt$>* B#lfflraPHCs sCn t^fi^otx 

iri/^amdsfcofco -=err% #«kk^5^is#J4<£> 

*jE«ft^?a5 ltC&^X, *jE«*lB«ffiS t r 

C o r kt&Mfil&mm&S t r 0 C s s £ffr£ U xi<^ 
iSffg4 0 4 0(^(^77^7' (S 4 0 2) ^ 
^XStBJWPHC s s C n t ^ill, *t (S 4 4 
0 6) , fcj;^f3'7 p (S 4 4 0 7) tC^^X^tB] 
<E£« eOi VXm^nS.tmMS t r 0 C s s Srflf ^ 

5i§i-rsr tas-et s Q 

[0198] *fc, se*^^e-^sijwasai-*5^-c. ^ 

ffi* < &S^ 

So *rT% ii^*SI*#S4 0 4 O^isttS^xy^ 
(S4 4 10) Ci&^X, ie^iHie^se «:SJRB-r5r 

Xi^So H^!l4 {^Jcixfcf, 7*7i/isx^- 

sri^xtSo 

[0 19 9] tfc, ml5E^3IJteff!l 1 , 2 , XtfJI 

3 i^l^X, iHiefiBff 9 aA^if-^ I n t C s 

sSriiffiKfcU ift;£{atefl£ 0 £ 0 s t e P rt(^ii^ 

mfe\E\fefi&d (DftMmne s t e pt^o 

#< U^rfixfi^bTii/^^ mi ^SJ9 5i^{f# 

fcS^S^JiJl^t <X£-f, t££0<E£i«0O^ 

fS4 0 4 Ofdfc^Txt^-fiA 0 ^ffr&U S«KSJW^ 
S4 0 2 O£7}«£0e^S©J$]3M&4 2 3 1 J-*5^X* 
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f££±ff Sr£:^X#So ^LX, $ ?>K:#jh^>fcIE5£ 
K^OO^-r — ^SSiL i u, i v. i w^^lx £ bv- 

s^-^smssnsriis-r 5 r t s Q 

[0 2 0 0] mj^coHSSW K Hi£#j2, 

^3(-^^TH, H#IHrafiSC s s Cn t 

^7c7t^, mcffigft-g-csu, csv, cswi:/^f 

70 ^^tEt^rfc^fcofco ^X, 3£Jfc0S 4 <£>ii* 
i»fS4 0 4 0S-£3^Xte, ii<^SA 0 £*:*6S 
# N n--yN o ^^^/V^^f^^i±fc0$P^^|5SC s sCn 

S 0 lf:^ot, [UefiUf^CSU, CSV, CSW 

[0 2 0 1 ] SfJxfcco^Jfe^J 1 , %W&\ 2 , 

JS^J3(-^o^T, WlE^ScffilftfigS t r C o r 

StatSftts trees sMits^m sefigft 

20 fCSUs CSV, C SWcoiJ^ott-J: 9 , ffi^HJS 

o7t Q ^^j4C0ii^S^®^4 0 4 0{-*5 

^Xit^#A 0 WflPflfraC ssCntC 

v—s*x7>f/i'#$:i¥M& J lt. fixlZ u r e £r**6*t 

0^S{t:^^r^s o u?t^oT, WiE^f^ltfias t 

r C o r t jSfiM^SSEISiaS t r 0 C s s ^iR^UTV^ 

io So ftib\ atriEoHJfiffd 3 t3ilSs«ii4^#fl!ricS:«a^.'a- 

[0 2 0 2 ] «H*flaj5» ft^, *^P^£0-e-^SJ»^ 
KfiQ3I^J5{-o^X^f+colllffi^#SLXtftWi-5o 

B^fcSJaffl^ir^ffilESJffli-rsfc^TfcSo UliteWIS 

<D*—*mm&m^ «»*«j«<o«BE»]»^a5 o 2 

0S:W\ HJfe0y4 {c*5i/^Xffl\/^fc®ifK-lrvif2 U, 2 

[0203] t&&m5<Dmj£knm *-r, niswis 

0 (iHJfiffy 5 <D*—*mW&K<Dffif£&7r;1r7a y?m 
XfoSo IH3 0 f-:Jo^X, yr/^^^eilltEl 

K^Sii^m^^4 0 0 8 t h^?m^&^&2 

50 7 t ffift#*9J#0«5*Sa;£^» 28t «^^^#Ee] 
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SBSMSfc^xn 3@ttftl4 iriti&LT, hA-^/d 
q 4 0 2 5 tt«»»P¥ll!4 0 2 0 
t ^-ttu^ix h/^/dq l*BJE^lfe#& 5 0 2 5 tl 
JE*JW*®5 0 2 0 t«CB#SlfcoT^So 

[0 2 0 4] h;^/dqatffIft?g5 0 2 5C 
n h ft^K^S 2 7 (O h yl^ fi^- T * ^ A^J $ 
ixS 0 h/i^/d qlft«E^Sl¥S5 0 2 5(t TffiS: 

(3 7) <o£5>i::, dttSBEJt^V d *£0 t-f^o ml 
SE^HltefiRI 2 coS; (11) (OJ;?^ hA^fg^T*Jr 
So# qWSIBf^rVq *%ftj$rfZ Q ^LT, ®/E$iJ 
flP^S 5 0 2 0 d ilffi^ V d * t q $4®ffifg^r V 

q * k&mj3-tz> Q 

[0 2 0 5] Vd* — 0 **• (3 7) 

[0 2 0 6] m&.$m^&5 0 2 0 Mte, E]<E{4«{1 ^> 
CSU, CSV, CSWt dWmfffi^Vd * i ql4H 
JEjfi<£V q * tlKft*S;ai#{f^-F D r v irit^S A 0 

tltlEi^Se^A^^^e -tit, 

5 0 2 0n ^"t—ZW^-Vb^ v u * , vv*, v w * 
*ffi»^®2 0 1 0-ffi^U *S^0*s^*0 ^K?4gd 
^-f-74210 (1212 5) (D?^-?m.Tm4 t&mMm 
feftgxi*fi;ffr&^S4 0 0 8 ^ttj^f-f So 
[0 2 0 7] 03 111 H«E0il5^-^SfJ»^«{^ 
tf~Sllffif!ffl^©5 0 2 0«^Tt7'n ytmxfo 
S G 0 3 1 (-je^T, UdBfiffi^S 5 0 2 0 n ^4 CO 
2 1 0 t^x-^mJEJg^^SS 2 2 0 t 
Sax 6 0 |4^>f^4 2 10ft BfJi£<OjSte 
«!4 ilUCTfcSfcfc, lllfc#j4<DffelM£gfliU s« 

rstM^m-rSo 

[0 2 0 8] ^f-^iJi^Mfg5 2 2 0H gS 
4cO^-f^ffJt9iA^{S-^ I n t Tm4C t 3; ^^Kj^n, 
dmmj±m^V d * i qtt«JHf^V q * t^ige^ 
irit^fi A 0 tlEieftWf-^CSU, CSV, CS 
Wbmmjj^mmm^FD r v^A/J^ixSo IT, 
^^-^mJElS^flF^SS 2 2 OH J*? 1 — *«JES 
^ v u vv*, vw*tIt0|iM0^fflAt 
So ^«ffijf^^©5 2 2 0H IE3£iKiH& 

&**^-*«Effi^ft^?4B:5 2 3 0 fcJgTBS&BKiB*;* 
^-^WES^fig^as 2 4 Oi^r— 
*^®4 2 5 0 td^fllricSaxSo 

[0209] mmmmm^T—^mj±m^i^^5 

2 4 0H EIiE{4fi{f#CSU, CSV, CSWirqtt 
®£Efg<£v q *^A*Six, ^iK^Sb0#i-^-rs^ 

*2, vv*2, v w* 2&i¥f£1r& 0 i&m&%&&V$X 
r-^lff}B^vu*2, vv*2, vw*2te, mJ3z£ 

HEfB^vu*, vv*, v w * t IHflicofe^TfcSo 
LfcdSoT, Jeffi?ifiK»^x— ^flJEJt^v u * 2, 
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vv*2, v w* 2cOE^HdT1if Kt5 0 

[0210] EKjseffi»^^-^ttEs^j«^a5 

2 3 0«cn W^II3&^4«CjottSjE3£ffiffi«iH#^^ 
-**E«^ffiffra*S4 2 3 0O«6SlH](E^ft»]«i^ 
S4 2 3 li 2/3SE*^S4 2 3 3 i: tfSgSitt *>;h/C^ 
So HJfifi?!l5«-*5^Tn h^/dqitJIS 

Ife^S 5 0 2 5 T^Sixfc d #mJEJt^ V d * t q 
®ffifg<£ V q * ;&Sj£g& 2/3 m&^8t 4 2 3 3 t-A^J S 
ttS J: 5«^£Sixru^5£JL^fi8tr5E(0|^ffiffi|4 irHHSco 

^Mfi5 2 3 OcoffiWttrrTfi*B&i-So 
^«ffit^sw^®4 2 s on ttj^cO^SS^i|4 tftMf 
■?$>9. -trcoKMSr^K-rSo 

[0 2 11] [Hltefif!l 5 coSb*] 5^*51/^4) HI 

teffifift-^S'J 9 5i^f I n t C s s rt^it^fi A 0 
Srift*U mffiSffl^S 5 0 4 Ott^TiraWI 
(|g4^^^^SiJi9^{S-^ I n t Tm4^A^S 

(onififfy 4 s *xfc j»* t mm <oa* srsia-r s 0 

20 [0 2 12] Su^O^Jfe^il 3 5 cO^«fi£ 

SfJ i- * SJflf 3S« to P#Pfl fflPH^ £rMlE-r s r t ^ ~e 

fc, Suai£O^Jfe^!l4S:t^^^!l5{-^^T, E12 8C/T 
Lfc^-^y^ (S 4 0 2) T% B#WraiSC s s C n t 
iiEt5CStf?)0#iES:ffot 0 ::t\ 

30 H#rapflPBc s s en t ^teihsftf^&nn 

i^^tbSo ^!l^n HI 2 9^Ltcx7-y7° (S4 4 
0 7) I^io^T, kd0^iIEt^)*iJTt)i:^ o 
[0 2 13] miiliCOllJStfJ 1 ^^JIJfe0iJ5{c*3iNTn 
WiE^ftBBftfltS t r C o r t Jfe^tliaiftttS t r 0 
C s s^^Srffl^TSJWLfCo Lt^^L, *^c0^e— 

^sj»as«n if*>^^— *fc*tts:iai*L. ffiffl-rst 

^0#P^^^<-TSr i^T#S5a^^fct9, M-*-$rfB 

40 So CC0J:5{-, WlE^mtLT, ^/^<i tinted 
(OJt ««iE««IE«ffl[S t r Co r ) tlHMEffi:«S# 
(*6Stf4«ia«fjtS t r 0 C s s) tcoi oSrffl^ixtf 

3E1g$ ixT ^ S fit JST* ^ix« X ^\ 

[0214] mm^mmmi^h^m^^^^x. m 

fefigff-^CSU, CSV, CSWco^TcO^^^^iO 

m&ftoizm-c^LittK **wttcix{cis^$ixst> 
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[0 2 15] fliliE(03liS^| 1 ^?>HJfiW5^*5l^-C, Hi 

loxvHi i «-*Lfc^>r-rit»«fpj«*a4 o, x 
2 8 2 9 ^ ufca^s**^© 4 0 4 0 ^ 

<n*Ty7 (S 4 0 3) , (S 4 4 0 3) fCjo^TlEib 
*S;9J#lEie»a) d r vt-J;!9ffiB*-S;Sr§J<9#^fcco 
■^s 7f (S 4 0 4) , (S 4 4 0 4) Kl^o^T* 
^*S^(#Ie]SP:co e s t JCJ; 9«£*a&«5#x.fc 
^\ ^ryy (S 4 0 3) , (S 4 4 0 3) t (S40 
4) (S 4 4 0 4) <nmfc*Kftm7LXh±\t\ Z<OX 

[0216] flfliEco||lSl«f!1 1 , UlteM 2 , Hlfiffil 4 . & 

5 1 ^77/ (S 5 1 3) fcfc^T, fo&m&mRWt 

tfmi^kz^ mmmmmms t r Co r £3&*t^ 

sBttUitS t r 0 C s s iSr^Lfc^, [s]iE3fc6S&5«i 
HKfci t *IE«Sffi1ftttS t r C o r kfettfi 

S.mWMS t r 6 C s s iSrffrSLTfcJz^o fo 

»*SlfflSraft5Sb*^*>Sc Sfc, (S 5 1 

Kj^/h£^i grffiE^|B«ffiS t r C o r k&ttfig. 
mmmS trSCss i^mSL/iT^ tdHl^flflcoB* 

m mm t> is* l t *j * «ftm *r tt me&xibds * ^ o it 

bffiiEffimd.m&S t r C o r £jfett£«l£1g{i£S t r 
dCs s b*ftf&+&k£*biz.m&<D£\,^i5jE>k$mir 

6 - kti**Jffikl£Z> 0 

[0 2 1 7] ftu3&0^li£#!jl ^^^SS^!l3(^^T, |g 
1 to^-v 7 0<£>J3i»» fckl5r^2(D^^^31cO 

7 O^KPcf c k x km2<D?^-?3 KDm&Wcf c 

k2^i<u |g2o^-r-^ 3 1 izx "9»#raraPBc s 

s Cn t SrSteU ^ ^ifctMit^JS^® 4 0 i^jo^T 
B#WffflBSC s s C n t ^a^-CliftfffcttSr^-f^Jtft 
ttCmpTml tl, %\ <D$4^ 7 0 X # ttMife 
C m p Tm 1 4"C^7 V h T y Zf^T^ ~ k XMi^t LX 

[0218] m^(omMmi^hmmm5\^^^x. y* 

7yu^^e-^co[E]6S^ItM§3f0gS:a; d r v 
X Dffi^ir^tEiefiMff^-i-Sot l 2 0£»«S!J£JB 

1 Oiifl;*-S:ffl#|Hl|G»w d r v 1 ICjo^T 1 2 0SI 
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JjjSMVWx.ia\&Wa> d r v 2f-^^TIE?£KliSb^^ 

1 2 ommmmmmmmcmvwtL. mnomntt 

d r v 1 ^^2^iim**S#lH3^a6:co d 
r v 2 J: 9 < LTW^o r (OX o Kffiifctz> z. k 

^-^^SgS^fiSj^^^lHlteSoj d r vftiStfc 

[0 2 19] Sfc, *«*a93#Illte3ScK^a2 9 CO 
20 »^S;-93#llie*a) e s t iCo^T fcPHJlTfc £o o 
±t£HJfe#!l 1 ^^^JS^ilSi-io^TH, ^7y^ 
^^-^coEI^**^aa#lH]te»a, e s t J: Dffi 
i/^i: tmeffiBfS^-S'J 9 ai*{f I n t C s s 
ti6fc^^^-7^f CmpTm 1 ^iS^fiA 0 SrflF 

sScu m£&&mtt^m^$£gL<o es t^^^t 

«^*S;iEltefSa) e s t ^t*^y v^SrKtt, Jft 
1 Offi^a^#lH]S*co e s t 1 S-^THgffigff 
20 ^-ffJ^iA^. I n t C s s OA^r^co^-Y-^itSfaCm 
p Tm 1 ^it^SA 0 cO^dcd^Hlte^ i m&zk<o# 
-T^it^fElCmp Tml^I^iA 0 coffr£fcE)9# 
X., H2(0«S*S;«I!9#x.lE]e»a) e s t2^C^oV^X 
Hlfi^ 1 leie^irCO^-Y^ltftfjSCmp Tm 1 ^ifi^m 
A 6 <Dfrj&frhln}i&fem.m !9^{f # I n t C s s 
(7)A*rtO^>f^ltSttCmpTm 1 ^iS^mA 0 CO 

v) ^ i ^*6S*S;«]#lElte!B:co e s t i 

%m 2 C0«IS*S;§]#fEie» w e s t 2XV±^<VX 

[0220] mmcomMm^^^x. 1 2 o^iims!^ 
Mmmm}!%kiE&mmm}^<DXT—*mmm^i u*. 

iv*. iw*. ^fcf^^.^ — ^fllEfi^n v u * , vv 

mmmm$<D& 5 ^n?*fii^^# < , 120 gams 
40 zx\ *ftw<D*—*fflW£M&* mm(DW&x^\ti 

f] h/u^£^L<1-£*:tfx 1 2 0 SamS^KIIKib 
[0 2 2 1 ] tu^co^ffigW 1 ^^^ife^y 5 l£*5^T. |J£ 

m^xhmt<DMmmkmm<D^^m'r^ a -(dx? 
temt&n, sis h/u^^fo^ D^T^^^jcpjfgT 

slu csv. cswcoia^'&fci^-esstt^^ra^iEi 
50 eASt-rao 
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[0 2 2 2] Bft3*<oHJte« 1 > %MW 2 , MM&U , & 

fiCmpTml ^m^m/iB £3E»rU Hife^j3-e^ffi 
1 0grt(C^^-7^fiCmpTm 1 Sr 
JE&r LT*s 5 , IfiiS B^^niGfsaff -^-Sij 9 ^ I n 
t C s s fcl*>f ^JfcifcffitCm p Tm 1 ^it^^A 0 

fitt, i**^t(HlG{ltB(S^-»l!9ii* IntCssi 
tW>f-7tkKttCmpTm l^il^-ftA 0 ^MfrT^ 
*J*^t±IBIIJt«li:|5l«(OS*JR:S:#-r5o wCO«fc5fc 

[0 2 2 3] ftMcD^tfJ 1 ^bHlfefi!l3(C*>v^, B# 
WMRREtttffiS t r C s sa>t>Jp5S«&W-JlU iDit« 
^ZEcOt #^^-7itiK{ilCm p Tm 1 £«?>-r «t 5 
IEU AO^S^^coi ^^-rltlifiCmpTml 

4$t5Ci«f5o *fc, mfeWI 4 &:tmfe#] 5 l: 

[0 2 2 4] fltliE^IIJSCai ^P>HJfe0!|3Jc*5V^^ h 
;\s?m^T * &miX\ Ltct^?^ -elfctMtC m pTml 
^rM^-TJ: 5M*IEU hvi^ffi^T *a5«4>Lfc£ # 
^^f^lttiCmpTm 1 Srit^-TJ; 5^*§iE"t*3i* 

*fc. Hlfe0il4&ailJteCil5^*3CrNT, h/l^fg^T* 
^iS^PLfct til^SA 0 &X%<-tZ>£ pf^flEU 

*. iv*. i w*fcilf£-r& J: 

^mi^im^- 1 n t C s s^A^^, ^t—PMUVb 

#J*.tf, [2 7 co i =2co£#, ufflofl^if (k I 
K • ( i u * - i u) /s) SrvtSfiDfB^MB (K I K • 
( i v * - i v) / s) (^-tA-T^^if, ^r>^^ 
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